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ABSTRACT
Sports injury prevention has been the focus of a number of recent public health            
initiatives due to the acknowledgement that sports injuries are a significant public             
health problem in Australia Whilst Australian football is one of the most popular 
participation sports in the country, only very limited data is available about football  
injuries The majority of sports injury data available for this sport is from hospital 
emergency departments and elite-level injury surveillance Overall there is a paucity               
of data from treatment settings other than hospitals In particular, there is a lack of 
information about the injuries sustained by community-level, junior and recreational 
Australian football participants. 
 
One good potential source of football injury data is sports medicine clinics. Analysis of 
injury presentations to sports medicine clinics was undertaken to provide a detailed 
description of the epidemiology of Australian football injuries that present to this         
treatment setting and to determine the implications for injury prevention in this sport. In 
addition, the data from sports medicine clinics was compared with existing sources of 
Australian football injury data to determine how representative sports medicine clinic        
data is of other football injury data sources and to provide recommendations for future 
injury surveillance n Australian football. 
 
The results contained in this thesis show that Australian football is the sport most 
associated with injury presentation at sports medicine clinics. The majority of injured 
Australian football players presenting to sports medicine clinics are community-level or 
junior participants which suggests that sports medicine clinics are a good source of 
information on the injuries sustained by sub-elite football participants. 
 
Competition is the most common context in which Australian football players presenting  
to sports medicine clinics are injured. The major causes of injuries to Australian          
football players are being struck by another player, collisions and overuse. Injuries to 
Australian football players predominantly involve the lower limb. Adult players, players 
who stopped participating immediately after noticing their injury and players with         
overuse injuries are the most likely to sustain a more severe injury (i.e. more than four 
weeks before a full return to football participation and a moderate/significant amount of 
treatment expected). The least experienced players (five or less years of participation)            
are more likely to require a significant amount of treatment than the more experienced 
players. 
 
The prevention of lower limb injuries, injuries caused by body contact and injuries           
caused by overuse should be a priority for injury prevention research in Australian
 xiii
football due to the predominance of these injury types in the pattern of Australian            
football injuries Additionally, adult players, as a group, should be a focus of injury 
prevention activities in Australian football due to the association between age and         
injury severity. 
Overall, the pattern of Australian football injuries presenting to sports medicine clinics 
appears to be different than reported by club-based and hospital emergency              
department injury surveillance activities. However, detailed comparison of sports            
medicine clinic Australian football data with other sources of Australian football injury 
data is difficult due to the variable methods of collecting and reporting injury information 
used by hospital emergency department and club-based injury surveillance activities.             
The development of a standardised method for collecting and reporting injury data in 
Australian football is strongly recommended to overcome the existing limitations of data 
collection in this sport. 
In summary, sports medicine clinics provide a rich source of Australian football injury 
data, especially from the community and junior levels of participation. The inclusion of 
sports medicine clinic data provides a broader epidemiological picture of Australian 
football injuries. This broader understanding of the pattern of Australian football             
injuries provides a better basis for the development of injury prevention measures in            
this sport. 
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This thesis describes the epidemiology of Australian football injuries presenting to               
sports medicine clinics for the first time and compares this data with other available 
football injury sources such as club-based studies and hospital emergency department 
injury surveillance. The results described in this thesis indicate that Australian football  
is the sport most associated with injury presentation at sports medicine clinics. In 
particular, sports medicine clinics are a good source of information about the injuries 
sustained by community-level football participants. Injured football players presenting  
to sports medicine clinics are predominantly young males who sustained their injury  
during competition. The most common causes of football injury are being struck by  
another player, collisions and overuse. Lower limb injuries are the most common injury  
to football players presenting to sports medicine clinics. Overall, the football injury data 
provided by sports medicine clinics is very detailed and the addition of this data to other 
football injury information sources provides a broader epidemiological picture of football 
injuries. In general, the pattern of football injuries presenting to sports medicine clinics 
appears different to the pattern reported by club-based studies and hospital emergency 
departments. The broader understanding of the pattern and causes of Australian  
football injuries that results from this research provides a firm basis for the  
development of injury prevention strategies for Australian football. 
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1 INTRODUCTION 
Injury, in general, is considered a major public health problem as it is one of the four 
leading causes of death and results in more lost years of potential life than any other               
cause (Health and Community Services [H&CS], 1994). However, injuries are not 
inevitable (H&CS, 1994). They result from a set of circumstances and pre-existing 
conditions (Meeuwisse, 1994). As such, intervention in the chain of events that lead to 
injury can potentially prevent an injury or reduce its severity (H&CS, 1994). 
 
In 1994, the Commonwealth Government released its health strategy policy titled              
National Health Goals and Targets: Better Health Outcomes for Australians 
(Commonwealth Department of Human Services and Health [CDHSH], 1994). Injury 
prevention/control was one of the major health areas targeted. The injury 
prevention/control strategy recognised sports injuries as a significant public health  
problem and a major barrier towards participation in sport and physical activity. It was 
recognised that such injuries could interfere with the enjoyment of sport and physical 
activity and limit the otherwise healthy consequences of physical exertion (CDHSH,  
1994). 
 
More recently, sports injury prevention and sports safety has been a considerable 
component of other national public health frameworks such as Active Australia: A
National Participation Framework and Sportsafe Australia: A National Sports Safety 
Framework (Australian Sports Commission [ASC] 1997; Australian Sports Injury 
Prevention Taskforce [ASIPT], 1997; Commonwealth Department of Health and Family          
Services [CDHFS], 1998). The Active Australia framework stresses that participation in 
sporting activities is important for public health because it maintains general good       
health, provides stress relief and prevents many chronic non-communicable diseases       
such as cardiovascular disease, non-insulin dependent diabetes mellitus, obesity and           
some cancers (CDHFS, 1998). However, increased participation in sport increases 
exposure to the risks associated with sports injuries. The SportSafe Australia           
framework (ASIPT, 1997) links with Active Australia and provides guidance on        
preventing sports injuries. SportSafe Australia recognises that sports injuries are a            
cost burden on both individuals and society with respect to the duration/nature of  
treatment, the amount of sport/working time lost, permanent damage/disability, reduced 
quality of life and other monetary costs (ASIPT, 1997). Together, these documents           
have highlighted the prevention of sporting injuries as a major public health goal 
(CDHSH, 1994; ASIPT, 1997). 
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Selecting priority areas for injury prevention requires several factors to be taken into 
consideration. These factors are the prevalence of injuries; the severity of injuries; the  
costs of these injuries both to the individual and society and; the preventability of the  
injury (H&CS, 1994). Identifying priority sports for injury prevention activities is no 
different. Information regarding the prevalence of injuries, participation rates, injury 
severity and injury costs are required to determine which sports are the highest priority         
for injury prevention strategies. 
 
Australian football (hereafter called football) ranks as the thirteenth most popular 
participation sport in Australia with 2.1 % of the male population and 1.1 % of the         
general population playing football (Australian Bureau of Statistics [ABS], 1997).          
Despite this ranking in terms of participation, football consistently ranks as the sporting 
activity associated with the highest number of presentations for sports injury treatment, 
generally accounting for more than 20% of all cases (Baquie & Brukner, 1994; Finch et   
al., 1998; Gabbe & Finch, 1998; Jago & Finch, 1998). Whilst the figures from treatment 
settings regarding the prevalence of football injuries are not exposure-adjusted,           
combined with the popularity of football participation, these figures indicate a high           
excess risk of injury amongst football players and demonstrate that football must be 
considered a high priority in sports injury prevention research. 
 
Whilst the literature published so far indicates that football is a major contributor to          
injury presentations in a variety of settings, the majority of existing data is from hospital 
emergency department injury surveillance systems and elite-level club-based data 
collections (Finch et al., 1998; Orchard et al., 1998; Routley, 1991; Routley & Valuri, 
1993; Seward et al., 1993). Hospital emergency departments predominantly treat           
injuries from the severe end of the injury spectrum and therefore, the majority of        
football injuries probably do not present to this setting. The elite-level of football  
represents the smallest group of participants and information from the elite football           
cannot be directly extrapolated to the recreational and community levels of football due         
to differences in the game across the levels of football. 
 
Overall, the majority of football players participate at the junior or community-level of 
football yet, these levels of play have been largely neglected with respect to injury 
epidemiology and prevention research. Only a very small number of recent studies            
have described the injury patterns of children/adolescents and amateur football players 
(McMahon et al, 1993; Shawdon & Brukner, 1994). As such, a more representative   
picture of the full range of football injuries is not known. 
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Considering the population of football participation and the predominance of football 
injury presentation at treatment settings, reducing the incidence of football injuries             
could contribute significantly to national sports injury prevention goals and reduction of  
the formal costs of sports injury treatment. However, a more complete epidemiological 
picture is required to determine which injuries are most common, which levels of            
football are of highest priority in sports injury prevention and, to guide injury prevention 
strategies (Gabbe et al. , I 998). 
 
The injuries that occur in football are related to the nature of the sport. Therefore, it is 
necessary to understand the background of football and how the game is played to 
understand why injuries occur in this sport. 
 
Football was first developed as an alternative form of fitness training for Victorian 
cricketers in the mid-nineteenth century (Harris, 1985). Football is classified as a body 
contact, running sport that is most popular amongst males. It combines aspects of             
soccer, Gaelic football and rugby to form a football game which is unique to Australia 
(Jaques, 1994). Tackling, kicking, running, handballing, marking (catching the ball) and 
constant physical competition for possession of the ball are all features of the game. 
Football is predominantly a winter sport but a competitive football season generally           
spans the months of April to September. 
 
The playing field is an oval-shaped field which is 135-185 metres long and 110-155          
metres wide (Ozsports, 1998). The boundary is the white line surrounding the ground          
and designates the legal playing area. The centre circle, at the centre of the ground, is 
where the umpire bounces the ball to start the game and to recommence the game                  
after each goal. 
 
The game of football has developed into a fast and skilful game that consists of four              
20-25 minute quarters, plus ‘time-on’ (i.e. extra time on field to make up for when the             
ball is out of play). Short breaks are held between the first and second quarters and           
the third and fourth quarters, with a longer rest period at half-time. Eighteen players              
per side are permitted on the playing field at one time and each player can play in all           
areas of the field. An interchange bench can field between two and four additional             
players depending on the rules of the competition. Players are free to interchange 
throughout the game. Two to three field umpires officiate over the general play while             
two boundary umpires determine when the ball goes out of bounds (i.e. out of the             
marked playing area). The boundary umpires are also responsible for returning the ball  
into the playing area. Scores are awarded for goals and behinds. To score a goal                
(worth six points), the ball must be kicked between two large goal posts. If the ball is 
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knocked between the goal posts, a behind (one point) is scored. The primary goal of 
football is to have scored more points than the opposition team at the end of the game 
(Jaques, 1994). 
 
The ball is moved by the players by kicking, punching, handballing, running, marking             
and knocking the ball toward their goal end. Each player on the ground is assigned a 
position by the team coach. However, all players are free to compete for the ball in any  
part of the playing field. 
 
There are a number of game skills and techniques specific to football. All players use a 
combination of the game skills described to gain possession of the ball or to place the            
ball in a situation where they can score. 
 
a)  Marking. A mark occurs when a player catches a ball that has been kicked before 
 it touches the ground. A mark allows a player to gain possession of the ball. Once 
 a mark has been taken, the player can either stop to take a kick or handball the ball 
 to another player. The opposition player is not permitted to tackle or interfere with 
 a player who has been awarded a mark until the marking player has disposed of 
 the ball. 
 
b) Kicking. Kicking the ball is one of the most effective methods of transferring the              
ball up the ground. Players are permitted to kick the ball any distance. 
 
c)  Handballing or handpassing. Handballing is another method of disposing of the 
football. It involves the player punching the ball with one hand whilst holding it in  
their other hand. Throwing the ball is not permitted. 
 
d)  Shepherding. Shepherding, blocking or bumping allows a player in possession of          
the ball time to deliver the ball to a team-mate without being tackled by an             
opponent. Shepherding occurs when a team-mate not carrying the ball uses their             
body to prevent an opponent from tackling or interfering with the ball carrier. 
 
e)  Tackling.
 Tackling is performed to limit an opponent’s possession of the ball and to prevent  
them from moving the ball further into their attacking end of the ground. A tackle 
occurs when a player holds or grabs an opponent to prevent the opponent from 
disposing of the ball effectively. A legal tackle is when the tackler grabs the            
opponent between the shoulders and knees. If the player laying the tackle grabs              
the opponent above the shoulders or below the knees, an illegal tackle has                
occurred and the tackler’s opponent receives a free kick. 
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f)  Smothering, knock-ons, spoiling. These are some of the other skills used by            
football players to gain possession of the ball or to limit possession of the ball by             
the opposition. Smothering the ball involves using the body to prevent a kick from 
progressing. A knock-on occurs when a player punches the ball to their advantage         
or away from the opposition players. Spoiling is when the ball is knocked or             
punched away from a player attempting to mark the ball. 
 
g)  Ruck contest. Ruck contests are used throughout the football game to restart               
play. The umpire throws the ball up into the air and one player from each team  
attempts to punch or knock the ball with an open hand to a team-mate to gain 
possession of the ball. 
 
Football is essentially a running game. However, due to its nature as a physical               
contact ball game, a variety of skills and attributes are necessary to play the game                
safely and effectively. Football involves periods of continuous activity, interspersed                
with periods of high intensity activity which include explosive, agile movements and  
heavy physical clashes. Cardiovascular fitness, speed, strength, agility and co-              
ordination are all required attributes of a football player. 
 
The demands placed on the body and the contact nature of football are associated with              
a degree of injury risk. Chapter Three of this thesis describes the existing literature              
with respect to injuries in football. 
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2 AIMS 
The overall aim of this thesis is to describe the injuries that occur to football participants 
who present to sports medicine clinics for treatment. Specific aims of this project are              
to: 
a)  describe the epidemiology of football injuries presenting to sports medicine clinics 
 
b)  determine the demographic profile of injured football participants that present to           
sports medicine clinics 
 
c)  determine if any demographic or injury characteristics predict the severity of football 
injuries presenting to sports medicine clinics as target groups for injury prevention             
can be identified from this information 
 
d) compare the pattern of injuries that are sustained by players of each level of           
football participation and require presentation at sports medicine clinics 
 
e) compare the pattern of football injuries presenting to sports medicine clinics with           
cases presenting to hospital emergency departments to determine whether             
differences exist between the types of football injuries treated at these settings 
 
f)  compare the pattern of football injuries presenting to sports medicine clinics            
with published club-based football injury data to determine how representative injury 
data from sports medicine clinics is of the pattern of injuries reported by clubs 
 
g) determine the implications of the results of injury surveillance for injury prevention            
in football 
 
h)  provide recommendations regarding future injury surveillance in football 
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3 LITERATURE REVIEW AND RATIONALE 
This chapter describes the available information on the epidemiology of football injuries 
and the rationale for undertaking the project described in this thesis. Firstly, it is            
important to understand the purpose of sports injury surveillance, the information           
required and the settings where sports injury data can be collected. 
 
3.1 SPORTS INJURY DATA COLLECTION 
The aim of any injury data collection system is to provide information which can be             
used to determine the epidemiology of injuries, inform injury prevention research,            
enable priority areas to be identified for injury prevention activities and evaluate the 
outcomes of injury prevention activities (Finch et al., 1995). In Australia, there is no                 
readily available and comprehensive sports and recreational injury surveillance system 
(CDHSH, 1994). 
 
Finch et al. (1995) identified potential sources of sports injury data in a feasibility study 
undertaken to establish improved data collection methodologies for sports injury in 
Australia. These included hospitals, mortality data (e.g. coroner’s records), sports           
medicine clinics, medical coverage services, specific sports, specific sporting events, 
schools, insurance records and community surveys (Finch et al., 1995). 
 
Treatment sources were considered one of the best places to obtain injury information                
such as the cause, nature and severity of injury (Finch et al., 1995). However, in            
Australia, the majority of available sports injury data is from hospital admissions and 
hospital emergency departments, which represent the more severe end of the injury 
spectrum (Finch et al., 1995). 
 
Very limited information is available from sports medicine clinics, general practice and 
allied health settings probably due to the costs of injury surveillance, the lack of a             
readily available methodology and a lack of understanding of the importance of            
collecting sports injury data. Therefore, the more frequent but less severe sports              
injuries are not represented in ongoing sports injury data collections. Information from 
community-based primary care of injuries such as general practice and sports medicine 
clinics would potentially provide a more representative description of sports injury 
incidence and patterns (Finch et al., 1995). 
 
A sports injury surveillance system should collect information that describes the 
epidemiology of sports injuries and can be used by a wide range of people involved in 
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sport such as sports medicine practitioners, sports participants, officials, etc.               
Information which should be sought for each injury case includes (Finch et al., 1995): 
 
a)  The sport or recreational activity undertaken at the time of injury 
 
b)  The location of the activity at the time of injury 
 
c)  The skill undertaken at the time of injury 
 
d) What went wrong to cause the injury 
 
e)  The context of the injury (e.g. competition, training, recreation, etc.) 
 
f)  The demographics of the injured person 
 
g)  The body region injured 
 
h)  The nature and severity of the injury 
 
i)  Sports participation data 
 
j)  The use of injury countermeasures such as protective equipment. 
 
This section has provided the background for sports injury surveillance, the criteria of a 
sports injury surveillance system and the types of places in which sports injury data can          
be collected. The following sections describe the data available on football injuries, the 
limitations of this data and the rationale for undertaking the project contained in this             
thesis. The sources of football injury data are divided into club-based injury             
surveillance and treatment-based injury surveillance. 
 
3.2 CLUB-BASED DATA 
Several injury surveillance studies have been undertaken within elite-level clubs             
(Dicker et al., 1986; Seward & Patrick, 1992; Seward et al., 1993; Orchard et al., 1997; 
Orchard et al., 1998) whilst relatively few have been undertaken in junior or amateur 
football clubs (Faulkner & School, 1985; McMahon et al., 1993; Shawdon & Brukner, 
1994; Roberts et al, 1995). No studies have specifically described injury patterns in 
social/non-competitive football participants and, therefore, little is known about the             
injury patterns of this group. This is largely due to the unorganised nature of             
recreational participation. 
 
Club-based injury surveillance has the benefit of collecting data on all football injuries           
that occur within a club, not just the injuries that require presentation at a formal             
treatment setting. Additionally, participation data can be collected in club-based injury 
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surveillance from both injured and uninjured players which allows the calculation of 
exposure injury rates. 
 
The three main levels of competitive football are elite, junior and adult, community-level 
leagues. The injury data available from these three levels of football competition are 
described in the following sections. 
 
3.2.1 Injuries to elite players 
 
Elite competitions include professional and elite junior competitions such as the Australian 
Football League (AFL) and the Victorian State Football League (VSFL), respectively. In 
terms of participant numbers, elite players represent the smallest group of football players. 
Elite competitions are characterised by a longer competitive season and training period than 
junior or community-level football. As such, elite players participate for longer periods and 
could, therefore, have a higher injury risk than junior or community-level football players. 
Despite the smaller participant numbers and differences in exposure levels when compared 
with other levels of football participation, the majority of injury surveillance studies have 
been undertaken at the elite level of football, particularly within the AFL. 
 
The injury surveillance studies in Table I have provided all of the peer-review elite football 
injury data that has been published in recent years. Injury information from the years I 995-
1997 has been published in report format but are not included in this literature review as 
they have not undergone any peer-review process and are not easily obtained. 
 
Table 1  Summary of the peer-review published elite injury studies 
 
* Please note: Victorian Football League (VFL) is now called the AFL since the early 1990’s. 
The VFL does still exist but is a semi-professional, Victorian league (previously called the 
Victorian Football Association). All data included in this thesis from the VFL is from the elite 
competition now called the AFL. 
 
The Australian Football League Medical Officers’ Association (AFLMOA) has been 
collecting injury data continuously within the AFL since I 992 with funding from the AFL. 
This represents the longest sports injury surveillance system in professional sport 
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within Australia. However, injury data from 1995 onwards has not been published in                 
the peer-review literature to date. Prior to the commencement of the AFLMOA injury 
surveillance in 1992, injury data were collected in the Victorian Football League (now 
called the AFL) for the years 1979-1985. There was a break in elite injury surveillance 
from 1985-1992 when surveillance was re-established for the AFL competition. The          
VSFL (elite junior competition) was included in the elite injury surveillance for the years 
1992-1994. All players involved in matches for the AFL clubs who participated in the 
injury surveillance were included in the survey regardless of whether they played at the 
senior or reserve grade level. The authors reported only injuries sustained during the  
formal season. 
 
The definitions of injury used for each surveillance period were slightly different except  
for the two most recent studies (Dicker et al., 1986; Seward & Patrick, 1992; Seward et          
al., 1993; Orchard et al., 1998). The study by Seward et al. (1993) reported injury data  
from 1992 whilst Orchard et al. (1998), reported these data in conjunction with injury          
data from 1993 and 1994. Hence, these two studies have identical injury definitions             
and comparison of the results of each study are not useful as the same data are             
included in both. The injury definitions of published elite injury surveillance are 
summarised in Table 2. 
Table 2 Definition of injury used in the published elite injury surveillance 
By altering the injury definition for each study, a definitive conclusion cannot be drawn           
on how the incidence and patterns of injuries of elite football players has changed over 
time. For example, the study by Dicker et al. (1986) appears to record only injuries 
sustained during competition. Therefore, comparing this study with more recent data, 
which includes training injuries, is not possible. Nevertheless, the results of each of 
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these studies are reported in the following pages and limited comparisons are made 
between the studies to enable some indication of injury patterns over time. 
 
Comparing the injury rates obtained in each of the studies would enable an indication             
of how injury rates in elite football have changed over time. Comparison of the number           
of injuries reported by each study alone is not an accurate way of determining the           
changes in injury patterns. To validly compare one study to another would require the 
population, exposure time, injury definition and characteristics or rules of the game to 
remain constant. Injury rates adjusted for exposure provide a more valuable method of 
describing injury rates as they take into account both numbers of injuries and the           
exposure or participation time of players. Table 3 shows the injury rates reported by             
each study. Table 3 summarises the injury rates found in each surveillance period           
(Dicker et al., 1986; Seward & Patrick, 1992; Seward et al., 1993). Orchard et al.               
(1998) did not report overall injury rates and so is not included. 
 
Table 3   Injury rates in elite football 
 
Each of the studies in Table 3 used a slightly different method of calculating injury              
rates. Therefore, definitive comparisons of the injury rates over time cannot be made. 
Dicker et al. (1986) reported an overall injury rate of one injury for every 21 man risk  
hours of football. However, no definition or description of how this was calculated was 
provided. For example, no statement of whether both training and games were              
included in the time at risk was provided. Additionally, the length of games and training 
sessions is necessary if comparisons are to be made with later studies. Seward and          
Patrick (1992) provided injury rates for game play and for training separately. An injury 
occurred at training every 770 man risk hours while one injury occurred for every 24            
man risk hours during competition. This gave an overall rate of one injury per 101 man      
risk hours. These figures were calculated using the premise of 6 training hours per             
week and 2 game hours. The difference between the studies by Dicker et al. (1986)              
and Seward and Patrick (1992) could be accounted for by the different injury definitions 
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used and probably, different methods of calculating injury rates. Only competition            
injuries were recorded by Dicker et al. (1986) and therefore, it is assumed that only 
competition time was included in the calculation of injury rate. The similarity of the          
overall injury rate reported by Dicker et al. (1986) with the competition injury rate  
reported by Seward & Patrick (1992) suggests that the earlier study used only           
competition injuries and game exposure in calculating the injury rate. 
 
Seward et al. (1993) used a different reporting method and method of calculating injury 
rates. Both training and competition injuries were included in the injury rate calculation 
although only the duration of competition was used as the exposure time. Therefore,           
direct comparison of the Seward et al. (1993) reported injury rate with the injury rates 
reported by the two earlier studies is not possible. 
 
Only two studies reported the context under which the football injuries were sustained 
(Seward & Patrick, 1992; Seward et al., 1993). Seward and Patrick (1992) reported           
that 10% of all elite football injuries occurred at training whilst Seward et al. (1993)           
found that 13% of injuries occurred at training. The relatively low percentage of overall 
injuries that occur at training would be expected. Although more time is spent training          
than in competition, the intensity of play is less and more time is spent working on skills 
and fitness rather than body contact and game play. 
 
The body region injured is essential in describing the pattern of injuries sustained by 
football players (Sportsafe, 1998). Table 4 describes the findings of the elite studies             
with respect to the broad body regions injured. Each elite injury surveillance study  
reported a relatively similar pattern of broad body regions injured. Orchard et al. (1998) 
reported injuries by diagnosis rather than body regions and, therefore, cannot be             
compared with the earlier studies. 
 
Table 4   Broad body regions injured by elite football players 
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Whilst slightly different methodologies were used by each study, the proportion of           
injuries to each body region remains relatively consistent. Table 4 shows that the most 
common body region injured by elite football players is the lower limb, accounting for 
approximately 60% of all injuries. Injuries to the head and neck consistently ranked as             
the second most common body region injured with upper limb injuries ranked third. 
Injuries to the trunk appear to be the least common amongst elite football players. 
 
Information regarding the nature of injuries enhances knowledge of the pattern of           
injuries sustained by elite football players as it describes the pathology involved and             
can indicate the severity of injuries. Only two injury surveillance studies reported the 
nature of injuries sustained by elite football players (Dicker et al., 1986; Seward et al., 
1993). However, both used distinctly different categories to describe natures of injury. 
Only the proportion of injuries that were fractures reported by each study can be           
compared and were relatively similar. Dicker et al. (1986) reported that 7% of all            
injuries sustained were fractures whilst Seward et al. (1993) reported that 10% of all 
injuries were fractures. Overall, no definitive comparison between studies can be              
made due to the small number of studies that reported the nature of injury and the lack              
of consistent categories used to describe injury types. According to Seward et al.             
(1993), the most common natures of injury were muscle/tendon (28%),  
lacerations/bruises (26%) and joint/ligament injuries (22%). Dicker et al. (1986)            
reported that sprains/strains were the most common nature of injury, accounting for                 
39% of all injuries whilst haematomas (34%) and lacerations (8%) were also relatively 
common. 
 
The mechanism of injury is essential information that is required to guide injury         
prevention activities. Understanding the series of events that lead to injury enables  
potential areas of intervention for injury prevention to be identified. By understanding         
how the injury occurs, steps can be made to develop and implement appropriate        
strategies that could alter the series of events that lead to injury and therefore             
potentially prevent injury. 
 
A limitation of elite injury surveillance studies is that although mechanism of injury data 
were routinely collected, it has rarely been reported (Dicker et al., 1986; Orchard et al., 
1998). No explanation has been provided for this lack of reporting of mechanism of              
injury data. 
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The study by Seward and Patrick (1992) has been the only elite study to report           
mechanism of injury data. The mechanisms of injury reported by this study are shown         
in Table 5. 
 
Table 5  Mechanisms of injuries sustained by elite football players 
Given that the data in Table 5 covers the period 1983-1985, and that there have been 
changes in the game of football since then, extrapolation of these mechanisms of injury        
to today’s elite game may not be valid. From an injury prevention perspective,                 
information about the mechanism of injury needs to be collected and reported at the         
elite-level of the game. Without this data, it is difficult to plan intervention strategies to 
prevent injury at the highest level of football. Additionally, mechanism of injury data         
from the elite-level of football is potentially useful for comparison with lower levels of 
football participation. 
 
Measuring the severity of football injuries and the impact of injuries on players provides 
more detailed information about the pattern of injuries and assists in prioritising injury 
prevention activities. The AFLMOA injury surveillance collected time lost from football     
as a measure of the severity and costs of football injuries sustained by elite players    
(Seward et al., 1993; Orchard et al., 1998). Hamstring strain injuries result in the most          
lost participation time of all injuries sustained by elite football players (Seward et al.,  
1993; Orchard et al., 1998). Quadriceps strains, anterior cruciate ligament (ACL) 
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injuries, medical collateral ligament (MCL) injuries and dislocated shoulders also            
account for relatively high proportions of lost playing time (Seward et al, 1993; Orchard          
et al, 1998). 
 
in summary, the available injury data from elite football suggests a number of patterns. 
Injuries predominantly occur during competition with a smaller percentage of injuries 
occurring during training sessions. Injuries to elite football players predominantly        
involve the lower limb and this appears to have remained stable over time. However,        
the different methodologies used by each study to collect injury data and describe            
injury rates prevent definitive comparisons of these studies and therefore, it is difficult            
to determine how the pattern of injuries sustained by elite football players has changed  
over time. The changes in elite injury patterns over time may become clearer as the            
most recent injury data is published in peer-review journals. 
 
Whilst several studies describing the injury pattern of elite football players have been 
published, very few studies have been published describing the injury pattern of child, 
adolescent and adult, community-level players. Elite players represent the minority of 
competitive football participants. The exposure time and skill level of elite football          
players is quite different to the lower levels of participation. As such, extrapolation of 
injury data from elite football to the lower levels of participation is probably not valid. 
Therefore, injury data from the lower levels of football participation is required to          
provide information for the development of injury prevention measures that are directly 
relevant to these levels of football play. 
 
3.2.2 Injuries to children and adolescent football players 
 
Injury data from children and adolescent football players is not as detailed or widely 
accessible as elite-level data, despite the popularity of this sport amongst this age        
group (Gabbe et al., 1998). Australian Bureau of Statistics figures for leisure activity 
participation rank football as the third most popular sport or recreation in the 15-17 year 
age group behind walking and basketball (ABS, 1996). A 1993 report estimated that           
there are more than 78,500 players of school football and 33,619 players of Auskick 
(National Australian Football Council Ltd. [NAFC], 1993). 
 
Although popular amongst both children and adolescents, there is little information           
about the occurrence of football injuries to this group of players. The studies that have         
been undertaken suggest that interest in preventing injuries in children playing football             
is increasing (McMahon et al., 1993). Historically, the majority of injury data with           
respect to children has come from hospital emergency department data collections. It 
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is likely that the majority of injuries sustained while playing football are not serious  
enough to warrant a hospital presentation (McMahon et al., 1993; Finch et al., 1995). 
Therefore, hospital data of this nature does not describe the full picture of football            
injuries in children. Only one study has described injuries to child football players in the 
club/team setting (McMahon et al., 1993) and the results from this study are             
summarised below. 
 
A prospective study of injuries during the 1992 Victorian football season followed18  
teams in each of three groups of players: players involved in Vickick (a modified           
football game), players in the under-10 age group and players in the under-15 age               
group (McMahon et al., 1993). Of the 1253 players followed for the duration of the           
season, 16% sustained an injury. A volunteer data collector from each club was              
trained to collect injury and exposure data for all of the players of that club. Three 
definitions of injury were used in this study a) any trauma that caused some disability or 
pain; b) any injury that interfered with normal functioning during training, game, school           
or leisure; c) any injury requiring consultation with a health professional. All reported 
injury rates were adjusted for exposure. 
 
The injury rates reported in this study were generally quite low (McMahon et al., 1993). 
The group of children participating in the Vickick clinics demonstrated the lowest injury 
rate (3.5 injuries/1000 player hours). The under-15 age group had the highest injury          
rates across all the groups of injury classification (9.8 injuries/I000 player hours). The 
Vickick group had a significantly lower injury rate than the under-l0 group without rule 
modification (3.5 vs. 8.3 injuries/1000 hours). The overall injury rate was 8.1          
injuries/1000 player hours which is considerably less than that reported for elite players 
(Seward et al., 1993). However, each study used a very different definition of injury           
which prevents a definitive conclusion on the injury risk of participating at the elite and 
junior levels of football. 
 
The lower limb was the most commonly injured body region in children accounting for 
43% of all injuries (McMahon et al., 1993). Injuries to the head (24%), upper limb 
(22%) and trunk (11 %) accounted for the other injuries. This ranking of body regions 
injured by child/adolescent football players is similar to elite players (Seward et al., 
1993). 
 
With respect to the nature of injuries sustained by child and adolescent football players, 
sprains/strains (26%) and bruises/haematomas (25%) were the most common             
(McMahon et al., 1993). Of the 264 injuries sustained, only 79 required consultation             
with a health professional for assessment and management. Just over half (55%) of 
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the players with contact injuries required time off sport, compared with players with           
non-contract injuries amongst whom only 41 % required time off sport (McMahon et al, 
1993). 
 
This study has provided information about the mechanisms of football injuries in             
children (McMahon et al, 1993). Collisions and tackling were the most common             
causes of injury. Of all injuries, 60% occurred as a result of colliding with another             
player, 16% through overexertion, 12% were due to a hit by a football and 12% were          
from hitting the ground. Contact and collision type injuries were most common in the 
under-15 age group. Vickick participants had a higher percentage of injuries from             
being struck by the football. Comparison with elite football injury data is not possible            
due to different reporting methods of the causes of injuries used by McMahon et al.           
(1993) and Seward and Patrick (1992). 
 
In summary, there has only been one published study of injuries sustained by children          
and adolescents specifically whilst playing football. Direct comparison with elite data is 
limited due to the distinctly different methodologies used by McMahon et al. (1993) and 
published elite studies. Therefore, it is difficult to determine from published club-based 
injury surveillance studies whether the pattern of child and adolescent football players            
is different to the pattern of injuries sustained by elite football players. 
 
3.2.3 Injuries to amateur or community-level football players 
 
Community-level football participants, as a group, have been the subject of minimal         
injury research. Despite football’s popularity as a participation sport and the large          
number of participants who compete at the community-level of the game, data relating            
to injuries sustained at this level is scarce. It is thought that many of the cases treated         
at hospital emergency departments and sports medicine clinics occur during              
participation at this level (Finch et al., 1995). Additionally, community-level football 
players whose injuries are not severe enough to warrant presentation at a hospital are 
believed to attend community treatment settings such as sports medicine clinics,            
general practices and allied health clinics. Football injury information from these data 
sources is described in Section 3.3. The club-based studies that describe football                
injuries at the community-level are summarised in Table 6. 
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Table 6   Injury studies of community-level football players 
 
Faulkner and School (1985) reported an injury rate of 148 injuries per 100 players in           
their retrospective study of injuries to community-level players. No definition of injury  
was provided and no exposure data were obtained from the surveyed football players. 
Without a definition of injury, it is not possible to compare the results of this study with 
any other. Furthermore, the small number of study participants and the lack of injury 
information provided or collected in this study preclude it from comparisons with other 
studies. 
 
Roberts et al. (1995) investigated community-level football injuries both retrospectively 
and prospectively. Again, no definition of injury was provided. The injury rates for both 
phases of the study were reported in different ways and are therefore not comparable. 
 
The study undertaken by Shawdon and Brukner (1994) provides the most valuable          
data relating to amateur football injuries to date. All players of one amateur football             
club in Melbourne were followed for a full season. Injuries that required at least one           
game to be missed plus all fractures, lacerations and concussions attended to by the 
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club doctor were reported. The injury rate reported by this study was 96 per 1000              
player hours. The authors compared this injury rate to that reported by Seward et al.          
(1993) of 63 injuries per 1000 player hours for elite players and concluded that the             
injury rate in community-level football is higher than in the elite leagues. Although it 
would appear that there is a large difference between the injury rates of community-           
level and elite players, methodological differences such as inconsistent injury          
definitions and unclear injury rate calculations do not allow a valid comparison of the 
injury rates to be made. 
 
The studies by Shawdon and Brukner (1994) and Faulkner and School (1985) reported 
body region data as a proportion of all reported injuries using the same categories.         
Table 7 below shows the body regions injured as a proportion of all injuries sustained           
for these studies. Roberts et al. (1995) used different categories and, for this reason, is           
not included in the comparison. 
 
Table 7  Body regions injured by community-level football plays 
 
With respect to the nature of injuries sustained by community-level football players, 
sprains (28%), strains (28%) and contusions (20%) were the most common according to 
Roberts et al. (1995). Shawdon and Brukner (1994) found a different pattern of natures of 
injury of community-level football players. Whilst joint and ligament sprains were the most 
common nature of injury, accounting for 34% of all injury cases, fractures (29%) were the 
second most common nature of injury. Without the definition of injury used in the study by 
Roberts et al. (1995), explaining the differences in the pattern of natures of injury reported 
by the two studies is very difficult. 
 
Limited data is available with respect to the severity of injuries sustained by             
community-level football players. Roberts et al. (1995) reported that players spent            
15.2% of the season playing or training at less than full capacity, though no detail as to    
how this figure was calculated was given. Shawdon and Brukner (1994) reported 
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69.0% of injuries sustained required at least one game to be missed though the criteria            
for inclusion of injuries in this study was based on time lost from participation. 
 
In summary, very few studies describing the injury epidemiology of amateur football 
players are available. Due to varying methodological designs, comparison of           
community-level, junior and elite club-based studies is difficult. From the data          
available, it would seem that the injury pattern of community-level football players is          
more closely associated with that of child and adolescent players, than elite players.         
The large proportion of traumatic injuries, a higher proportion of upper limb and  
head/neck injuries, and a predominance of sprains and fractures would support this 
observation. The rate of injury in community-level football appears higher than that          
found in elite players, but definitive data has not been published to quantify this             
elevated risk. 
 
3.3 TREATMENT-BASED SOURCES OF FOOTBALL INJURY DATA 
 
A number of studies have presented limited information about football injuries from the 
places where the injured players received treatment (Routley, 1991; Routley & Valuri, 
1993; Baquie & Brukner, 1997; Finch et al., 1998; Jago & Finch, 1998). Whilst this          
source of data is particularly important for collecting and describing data about injuries          
in informal competition or social games and to community-level participants, the non- 
hospital data available is very limited due to relatively few studies undertaken, small             
case numbers and a lack of specific details about football injuries (Agosta, 1994;            
Baquie & Brukner, 1997; Jago & Finch, 1998). 
 
Community-level clubs, junior clubs and recreational football players generally do not  
have qualified sports medicine professionals available at the club or place of injury. 
Therefore, players from these levels are more likely to seek diagnosis and               
management of their injuries at formal treatment settings such as general practice,            
hospital emergency departments and sports medicine clinics (Finch et al., 1995). 
Information regarding football injuries presenting to treatment settings is required to           
gain a more complete picture of the epidemiology of football injuries. 
 
3.3.1 Hospital emergency department presentations 
 
Generally, hospitals arid hospital emergency departments treat severe and/or acute            
sports injuries (Finch et al., 1998). Due to the high speed, full body-contact nature of           
the sport, football participants can sustain the types of injuries commonly presenting to             
a hospital emergency department. This source of treatment is also important because 
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football Is mostly played on weekends and most injuries occur during competition 
(McMahon et al, 1993; Seward et al., 1993). Most hospital emergency departments             
are open on weekends and no appointment is required. These departments therefore         
attract many injured sports participants for treatment. As general practice and sports 
medicine clinics continue to extend their services to casualty and 24-hour services, the 
extent to which patients present to hospital emergency departments, in preference to           
these other settings, may well decline. 
 
One study collected data on all football injuries presenting to a metropolitan Melbourne 
hospital emergency department between 1977 and 1979 (Quinn, 1983). Data were                
collected through a retrospective medical record review of 771 football injury cases.          
The majority of participants presenting to the hospital with a football injury attended  
during the weekend (70%). The mean age of the injured football players was 19.7             
years with the majority (77%) of injured participants aged either 15-20 years or 20-25 
years. Upper limb injuries were the most common (37% of cases), while injuries to the 
lower limb (28%) and head/neck (25%) were also common. Fractures were the most 
common nature of injury, accounting for 32% of all injuries, and, half of these were to            
the upper limb, particularly of the hand. As might be expected, ligamentous injuries             
and haematomas were also common since these types of injuries are typically caused             
by acute, traumatic incidents (Maitland, 1991; Toomey, 1995). 
 
Most detailed information about emergency department visits for the treatment of           
football injuries in Victoria comes from the Victorian Injury Surveillance System (VISS) 
(Finch et al., 1995). The VISS database has been operational since January 1991 and 
collects details of injuries presenting to selected hospital emergency departments in 
Victoria. The National Injury Surveillance Unit (NISU) maintains a national collation of 
emergency department data from VISS and its counterparts in other states and             
territories (Finch et al., 1998). Football injury presentations according to both VISS and 
NISU data are described in detail below for both adults and children. 
 
According to VISS, football is the leading cause of all sport-related injuries presenting          
to hospital emergency departments in Victoria in adults and children, (Routley, 1991; 
Routley & Valuri, 1993). Thirty-six percent of adult and 31% of child sports injury 
presentations were associated with football. At the national level, football ranked as              
the most common sport/recreation leading to an emergency department presentation         
for injury in adults (22% of presentations) whilst football (11 %) ranked second in          
children behind cycling (26%) (Finch et al., 1998). 
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A summary of body regions injured by adults and children presenting to hospital 
emergency departments with football injuries is shown in Table 8. The most commonly 
injured body region by football players presenting to hospital emergency departments             
in all studies was the upper limb. Head injuries were also common and one third of the 
adult head injury presentations required hospital admission in Victoria (Routley &             
Valuri, 1993). This pattern of body regions injured is different to that obtained from            
injury surveillance activities at the club level where lower limb injuries predominate and 
upper limb injuries are less common. 
 
Table 8 Body regions injured by injured football participants presenting to 
hospital emergency departments 
(Figures are proportions of all football cases) 
 
 
The most common natures of football injury leading to a hospital emergency             
department presentation are shown in Table 9. Fractures, sprains/strains and bruising             
were the most common natures of football injuries presenting to hospital emergency 
departments. The very high proportion of fractures represents the major difference  
between football injuries presenting to hospital emergency departments and the nature           
of injuries reported by club-based injury surveillance. This high proportion of fractures            
is reflective of the severity of injuries that warrant presentation at a hospital emergency 
department. 
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Table 9 Natures of injury in people presenting to a hospital emergency 
department for treatment of a football injury. 
(Figures represent the proportion of all football cases) 
 
 
Overall, the pattern of football injuries presenting to hospital emergency departments 
appears different to the pattern of injuries reported by club-based injury surveillance. 
However, there are a number of limitations in the emergency department databases         
that prevent detailed comparisons with club data. These limitations include a lack of 
football specific exposure data which precludes calculation of injury rates and different 
reporting methods of injury mechanisms which prevent comparisons. It is also difficult          
to match hospital emergency department data with club-based data with respect to           
periods of collection, geographic area and specific levels of participation. 
 
3.3.2 General practitioner visits 
 
General practice clinics are another setting to which injured football players present for 
treatment. Despite this, little information is available from this treatment setting. 
 
Jago and Finch (1998) undertook an injury surveillance project in a metropolitan 
Melbourne general practice clinic over a one-year period to obtain data on sporting and 
recreational injuries that present to a clinic such as this. A survey of all new sporting            
and recreational injury presentations was conducted over four two-week periods. Data  
were collected from both the patient and the practitioner and included information on          
the nature and circumstances of injury, risk factors and severity. The doctor treating            
the patient provided information on the medical aspects and diagnosis. Data were 
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checked with each case’s medical record to ensure correctness and completeness of 
information. 
 
Of the 78 reported sports injury cases, football was the sport most frequently             
associated with injury presentation, accounting for 27% of all cases (Jago & Finch,           
1998). The majority of injuries occurred during competition (68%). A collision was the 
most common cause of injury, accounting for 33% of all injury cases. Being struck by a 
person or object, and over-extension (14% each) were also common causes of injury.  
Ankle (19%) and knee (19%) injuries were the most common whilst finger and facial 
injuries were also common. Sprains were the most common nature of injury (38%)             
whilst fractures accounted for just 13% of the football injury cases (Jago, 1996). 
 
Overall, the predominance of lower limb injuries, sprains and competitive injuries         
suggest that the pattern of football injuries presenting to a general practice setting is 
relatively similar to the pattern of football injuries reported by club-based injury 
surveillance. However, the very small number of cases recorded by this study is a          
major limitation. 
 
3.3.3 Presentations to podiatry practices 
 
Podiatrists, along with other allied health professionals, treat a variety of sports related 
injuries. As with general practice, gathering information from podiatry clinics can help             
to provide a more complete picture of football injuries. To date, there has only been             
one study reporting football injuries treated by allied health professionals (Agosta,           
1994). There has been no published literature describing these injuries in other allied health 
settings such as physiotherapy clinics. 
 
Agosta (1994) collected information on all new injuries presenting to a podiatry clinic, 
within a metropolitan Melbourne sports medicine clinic, over a one-year period. Of the  
917 new patients presenting to the clinic for treatment, 9% (n=81) were for football 
injuries. This ranked football as the second most common sport associated with 
presentations to the podiatry clinic, behind running which accounted for 32% of cases.          
No specific football injury data is available from the published report of this study and 
therefore, no conclusions can be made about the specific diagnoses or natures of              
injury of these cases presenting to a podiatry clinic. As this podiatry clinic formed part             
of the Olympic Park Sports Medicine Centre it is likely that the majority of football  
players assessed and treated were elite-level players, since this clinic provides medical            
care for several elite football teams. 
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3.3.4 Sports medicine clinic visits 
 
Multidisciplinary sports medicine clinics have grown in number and popularity over          
recent years. This setting now provides another treatment option for injured sports 
participants who require diagnosis and management of their injury. The assumption is           
that while hospitals tend to treat the more severe and acute injury types, sports              
medicine clinics predominantly treat overuse and less severe complaints (Finch et al., 
1995). 
 
Sports medicine clinics operate mostly in metropolitan areas of Victoria yet little is    
known about the epidemiology of sports injuries presenting to these clinics. 
Multidisciplinary sports medicine clinics usually employ a combination of medical 
practitioners (including fellows and registrars of the Australian College of Sports 
Physicians), physiotherapists, podiatrists, dieticians, massage therapists and sports 
psychologists. In general, sports medicine clinics employ practitioners with extra 
qualifications or particular experience in sports medicine. The sports specific nature of 
sports medicine clinics would be attractive to injured sports participants. In addition, 
complex or difficult cases are often referred to sport medicine clinics by local or 
community practitioners. 
 
Baquie and Brukner (1997) completed a prospective injury surveillance project over a            
12-month period in a metropolitan Melbourne sports medicine clinic (Olympic Park        
Sports Medicine Centre). Whilst the clinic is a multidisciplinary sports clinic, only the 
cases seen by medical practitioners (hereafter called doctors) were included in this          
study. Over the study period, 2429 injury cases were recorded. The information             
obtained in each case included the sport played, body region injured and diagnosis.             
No exposure, mechanism of injury or patient injury narrative data were collected in this 
study. Football was responsible for 13% of the recorded injury cases (n=322), ranking           
it as the sport most associated with injury presentations. Unfortunately, no data           
describing the body regions injured or injury diagnoses were given specifically for the 
football cases in the published paper (Baquie & Brukner, 1997). Due to the exclusion             
of practitioners other than medical practitioners from the injury surveillance activities,           
the data collected in this study cannot fully represent the complete spectrum of injuries          
seen at sports medicine clinics. 
 
Therefore, further studies are needed that collect injury information from all           
practitioners that work within sports medicine clinics and to provide football specific  
injury data for comparison with other football injury data sources. 
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3.4  RATIONALE FOR THIS PROJECT 
 
Overall, the majority of the available detailed football injury data is from the elite-level of 
the game. The limited data available describing football injuries in children,             
adolescents and community-level players suggests that the incidence of injuries and          
injury rates are different to that of elite football players. However, methodological 
differences across the club-based studies prevent a detailed comparison of the injury  
pattern across levels of football participation. The limitations of club-based studies             
which prevent direct comparison include: 
 
a)  variable definitions of injury between the studies 
b)  unclear injury rate calculation methods 
c) variable use of exposure hour data to calculate injury rates between the studies 
d)  lack of consistency with respect to the categories used to describe natures of injury          
and body regions injured between the studies 
e)  very limited published data on mechanisms of injury 
f)  lack of consistency of reporting injury incidence data 
g)  lack of consistency in reporting severity of injury data 
 
Whilst the studies undertaken within clubs at the various levels of football cannot be 
directly compared due to definitional and methodological issues, this does not preclude 
comparison of data from one setting with data from another. Comparison of data from 
different injury surveillance settings enables the differences in the patterns of injuries           
that present to each injury surveillance setting to be determined. From this information,           
a better epidemiological representation which includes utilisation of health services is 
gained. Understanding what types of injuries are occurring and which require                
treatment outside the club setting enables priority areas for injury prevention research               
to be developed, guidance for practitioners on choosing appropriate continuing             
education and appropriate education of peak sporting bodies, clubs and players. This             
type of information can also be useful in understanding what types of injuries require             
the consumption of health care services (Finch et al., 1995). 
 
From the published literature, it is clear that football ranks as one of the sports most 
associated with injury presentation. Whilst quite detailed injury information is available 
from club settings and hospital emergency departments, very little football injury 
information is available from sports medicine clinics, general practice and allied health 
treatment settings. Injury surveillance at the club level provides the most convenient 
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injury surveillance source and has the distinct benefit of providing exposure data.  
However, club-based injury surveillance is generally limited to elite football due to the 
time, costs and staff required to collect injury data and injury information from the elite- 
level is unlikely to be representative of the lower levels of football participation. The 
quality and usefulness of information collected at football clubs varies from study to          
study. Hospital emergency department visits also provide valuable injury information            
but not all injuries warrant presentation at a hospital emergency department and            
therefore, this setting provides a very limited representation of football injuries. 
 
Since club-based injury surveillance at the lower levels of football is relatively           
uncommon and hospital emergency departments provide only a limited representation           
of football injury data, other sources of football injury data are required. In particular, 
information is required about injuries sustained by football participants from the 
community-level that are not severe enough to warrant presentation at hospital            
emergency departments. 
 
One potentially rich source of the required football injury data are sports medicine          
clinics as these clinics treat a large range and number of sports injuries across a range             
of levels of sporting participation (Finch & Gabbe, 1997). Despite the recognition of          
sports medicine clinics as a potential source of sports injury information, they appear to 
have been under-utilised with respect to sports injury epidemiology research. These          
clinics are usually situated in city suburbs or country areas where the majority of 
community-level and junior football players live, train and play. However, it is unclear 
what proportion of injured sports participants would present to sports medicine clinics          
for treatment. There is no information available on the total number of injured sports 
participants and their preferred choice of treatment provider. As such, it is unknown 
whether injured sports participants would preferentially present to a sports medicine         
clinic, hospital emergency department, local allied health practitioner or general 
practitioner. 
 
Epidemiological data from sports medicine clinics has the potential to provide valuable 
information on the less severe football injuries and those sustained by recreational,           
junior and community-level football participants. From this, a more complete 
epidemiological picture of football injuries could be obtained, priority areas for injury 
prevention activities could be determined and baseline data established for evaluating                   
the effect of injury prevention activities. 
 
This thesis addresses the descriptive epidemiology of football injuries that present to            
sports medicine clinics for treatment and compares the information from this setting 
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with established sources of football injury data Furthermore, the implications for injury 
prevention activities and future injury surveillance in football are addressed. 
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4 METHODOLOGY 
This thesis presents the descriptive epidemiology of football injuries presenting to         
sports medicine clinics. It also compares this data to that relating to hospital             
emergency department presentations and data from club-based injury surveillance           
studies. Whilst club-based injury data were obtained from published studies, two         
databases were used to extract the sports medicine clinic and hospital emergency 
department data. These databases represent the bulk of football injury data from          
treatment settings in Victoria and nationally. Therefore, it is important to understand             
the purpose of these data collections, their strengths and their weaknesses.                
Knowledge of how data is collected in these settings enables appropriate statistical      
analysis of the data and ensures that conclusions drawn from the analysis are based             
on valid and reliable data. 
 
The data analysis methodology used in this project essentially consisted of three           
sections. These were: 
1)  Analysis of the sports medicine clinic database for football cases 
2)  Comparison of the sports medicine clinic results with the data from hospital  
emergency departments 
3)  Comparison of the sports medicine clinic results with data from published, peer-  
review club-based football injury surveillance projects. 
 
The final section of this chapter presents the methodology used to analyse and               
compare football injury data. 
 
4.1 SPORTS MEDICINE CLINIC DATA 
 
Data on sports medicine clinic presentations for football injuries was obtained from the 
Sports Medicine Injury Surveillance (SMIS) database. The SMIS project was          
undertaken over a 12-month period in five metropolitan Melbourne sports medicine  
clinics. Data on all new sport and recreational injury cases presenting to five            
metropolitan Melbourne sports medicine clinics during the period 12th  August 1996 to         
the 11th  August 1997, inclusive, was collected. The aim of the SMIS project was to  
provide a comprehensive description of the nature and types of sports injuries that          
present to sports medicine clinics for treatment, regardless of the health professional          
seen. All practitioners working within the clinics participated in the study and included 
medical practitioners, sports physicians, physiotherapists, massage therapists, 
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podiatrists, dieticians and sports psychologists. Practitioner and receptionist            
involvement in the collection of injury data was made compulsory by the management            
of the clinics. 
 
The five sports medicine clinics involved in the SMIS project were situated in various 
suburbs of Melbourne. They were situated in the western, southern, outer eastern,         
south-eastern and inner eastern suburbs of Melbourne. Each of the clinics had         
sponsorship ties with local football leagues. Players from each of the sponsored        
leagues were encouraged by their clubs and club trainers to attend one of the sports 
medicine clinics involved, in preference to other treatment sources where appropriate. 
However, not all insured players attended the sports medicine clinics nor did all cases  
come from the local league setting. Three of the five participating sports medicine         
clinics operated a weekend casualty service for injured sports participants and was 
operational during the football season. One of the five operated a 24-hour sports injury 
casualty service for the whole year. Whilst it has been shown that a broad variety of          
people attend these sports medicine clinics (Finch, 1998), it is not possible to quantify            
the proportion of all injured football players in Victoria who attended these clinics. 
However, the clinics included in this injury surveillance study represent five of the eight 
multidisciplinary clinics in Melbourne. 
 
A data collection form was developed after consultation with the clinic practitioners and 
this was compatible with the major national and international data injury surveillance 
systems (Finch, 1997). The data collection form had two components. The first side of the 
A4 sized form was completed by the injured person or their guardian if they were             
under 18 years of age when presenting for the first time with a new sport or recreation 
related injury. All new patients to the clinics, or past patients presenting with a new          
injury, were required to complete the first part of the injury surveillance form whilst 
waiting for their practitioner. 
 
When a new patient or past patient with a new sporting or recreational injury presented           
to reception, they were provided with a data collection form to complete. A plain          
language statement and informed consent form were provided with each data          
collection form. Patients were instructed to read the plain language statement and sign           
the consent form prior to completing the injury surveillance form. Patient participation             
in the project was entirely voluntary. 
 
The patient section of the form requested information about: 
a)  The demographics of the patient. This included the patient’s date of birth, home 
postcode and occupation. 
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b)  Sports participation and exposure details. The level of competition played, years           
that the injured player had been participating for and the average number of hours 
spent participating per week were requested. 
c)  The context under which the injury was sustained (tick box option). This included 
whether the injury was sustained at training, competition or during recreation. 
d)  The location of the activity at the time the injury was sustained (tick box option). 
e)  A narrative description of the activity being performed at the time of injury by the 
patient, including what went wrong to cause the injury. 
f)  Any use of protective equipment. The patient was required to acknowledge         
whether any protective equipment was worn at the time of injury. For the injured 
players who were wearing protective equipment, the type of protective equipment 
worn was recorded. 
g)  The environmental and playing conditions at the time of injury were requested as a 
text description. 
h)  The patient’s behaviour once the injured player realised that they were injured (i.e. 
continued to play, stopped immediately, etc.). This variable was given as tick box 
options. 
i)  Health insurance, sport insurance status and reasons for attending a sports            
medicine clinic (tick box options). 
 
The second side of the A4 sized form requested information from the treating         
practitioner. Information requested from the health professional included: 
 
a)  The practitioner’s profession (tick box option). 
b)  The injured body region as both a text field and marked on a body chart provided. 
c)  A provisional diagnosis (text variable). 
d)  The cause/mechanism of the injury (tick box option). 
e)  The intent of the injury (tick box option). 
f) The nature of the injury (tick box option). 
g)  The type of treatment given (tick box option). 
h)  Details regarding referral to another health professional (tick box option) 
i)  An estimate of the amount of treatment that would be required (tick box option). 
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j)  An expected time before the injured participant could return to full participation 
(number in weeks). 
 
The majority of questions provided tick-box options, though an “other” category was 
included for each tick-box question to ensure that the person completing the form could 
clarify their response or provide an answer different to the tick-box options. The data 
collection form is attached as appendix A. 
 
All clinic presentations, irrespective of their reason, were fully audited to determine          
case ascertainment rates of the injury surveillance system. Case ascertainment rates         
were required to ensure that all sport and recreational injury cases were being captured           
by the injury surveillance system. A thorough examination of the appointment books of          
all clinics and a check of the medical records of all new patients and past patients with          
new injuries was undertaken to achieve this. The SMIS project demonstrated a 93%           
case ascertainment rate (i.e. only 7% of sport or recreational injuries presenting to              
sports medicine clinics were not picked up by the SMIS procedures). 
 
All data collection forms were collected from each clinic, collated and checked to            
ensure that all details were complete. Where possible, missing information was sought  
from the treating practitioner or from the medical record. All data were entered onto a 
personal computer and an SPSS database created. 
 
The football cases were identified through the variable relating to the sport played at         
the time of injury and a subset of the football cases alone was created in SPSS for  
Windows (Version 8.0). The SMIS database contains injury data from 6479 sport and 
recreational cases. Of these, 29% (n=1868) were related to football. 
 
Within SPSS, all “other” categories and text variables were fully coded for analysis.  
Where possible, variable and “other” categories were coded according to the Australian 
Sports Injury Data Dictionary guidelines (Sportsafe, 1998) and previously used          
categories in published literature related to football (McMahon et al., 1993; Seward et           
al., 1993; Shawdon & Brukner, 1994; Orchard et al., 1998). However, where                
categories used by published studies were very broad and not able to describe the           
sports medicine clinic data in enough detail, clinically meaningful categories were used. 
For example, with respect to the nature of injury, all tendinitis, bursitis and tenosynovitis 
cases were grouped together in one category to represent overuse musculotendinous 
pathologies. Had categories from published literature been used, these pathologies            
would have been included in broad categories such as “muscle/tendon” or “other”               
which do not differentiate specific natures of injury. 
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Australian Bureau of Statistics categories were used to code the occupations of injured 
players. The Orchard Sports Injury Classification System (OSICS) was used to code               
all provisional diagnoses of injured players (Orchard, 1995). 
 
4.2 EMERGENCY DEPARTMENT DATA 
Data from hospital emergency department presentations was used for comparison with  
data from sports medicine clinics to determine if any differences in the profile of injuries 
presenting to these two treatment settings exist. 
 
The Victorian Injury Surveillance System (VISS) records the details of injuries treated 
atthe emergency departments of 24 Victorian hospitals (Routley, 1991). Twenty-four 
hospitals have contributed data to the electronic database called the Victorian             
Emergency Minimum Dataset (VEMD) which is maintained by the Victorian Health 
Department but the injury cases are provided to VISS for research purposes. Both             
rural and metropolitan hospitals contribute to the VEMD. This database represents 
approximately 80% of emergency department presentations in Victoria according to 
VISS. 
 
Summary data describing all football emergency department injury cases were           
obtained from the VEMD for comparison with the data collected from sports medicine 
clinics. The injury variables contained on the VEMD which were comparable with the 
sports medicine clinics data were: 
 
a)  The cause of injury 
b)  The location of the injury 
c)  The activity being performed at the time of injury 
d)  The nature of the main injury 
e)  The body region injured and the intent of the injury. 
 
Data provided to the author of this thesis from the VEMD was categorised into adult 
(greater than 15 years of age) injury presentations and child (15 years of age or less)   
injury presentations. These categories are used due to the oversampling of paediatric 
hospitals that collect data for emergency department injury surveillance activities (Finch          
et al., 1998). Additionally, the VEMD can be used to separate injury presentations into 
those occurring during formal sports participation and injury presentations occurring      
during informal or recreational sports participation. Formal participation describes 
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players who participate in organised competitions whilst informal participation           
represents people who play as an irregular, leisure activity. 
 
Summary data for all football cases recorded by the VEMD database between October 
1995 and March 1997 were obtained (n=1677). Whilst the author of this thesis had           
access to the raw data describing sports medicine clinic visits, only summary tables of           
the VEMD data were available for comparison. This meant that comparisons with the 
sports medicine clinic data could only be based on summary data.  Narratives of the          
injury event were also requested and provided in hard copy form. The narratives were 
requested so that information about the injury event could be re-coded if necessary for 
comparisons with sports medicine clinic data if appropriate. 
 
It is important to note a number of limitations which exist with respect to the data         
available from hospital emergency departments. The categories used by the VEMD to 
describe causes and natures of injury are very broad and non-specific to sport and         
sports injuries. This is due to the fact that the VEMD is not a sports specific data         
collection and therefore, the categories used must apply to all types of injuries. Broad 
injury categories for variables such as mechanism of injury and nature of injury do not 
provide specific enough detail for use in sports injury prevention activities. For        
example, categories used by the VEMD to describe the cause of injury include  
“machinery” and “other animal related”. Since the VEMD does not collect injury         
exposure data, no estimation of injury rates can be made. 
 
Four groups of summary tables were provided by VISS from the VEMD. These were  
adult, formal cases; adult, informal cases; child, formal cases and; child, informal        
cases. The summary tables provided contained the frequencies and proportions of          
each category for each variable. Data were provided for the variables of age group,         
gender, type of place where the injury occurred, activity when injured (i.e. informal         
sport, formal sport), cause of the injury, nature of the main injury and the body region 
injured. 
 
Summary data from the VEMD was compared to that for sports medicine clinics where 
appropriate. Only information about the age of the injured players, the gender of the  
injured players, the activity being performed when injured, the cause of injury, the          
nature of injury and the body region injured could be directly compared with sports 
medicine clinic data. 
 
To enable these direct comparisons to be made between the sports medicine clinic and 
hospital emergency department data, the SMIS categories were collapsed to match the 
categories used by the VEMD. This was undertaken for the variables of age group, 
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gender and context of participation. For the variables describing the body region                 
injured and nature of injury, the SMIS categories were first collapsed to match the           
VEMD categories. Both databases were then collapsed to broad body regions and        
natures of injury to minimise the chance of small cell counts, which could limit the            
validity of statistical tests. 
 
The VEMD system uses a variety of methods to complete its injury surveillance 
requirements (Ashby, personal communication). The emergency department clerk or  
doctor can undertake completion of the injury surveillance form after discharge of the 
patient. In some circumstances, the treating doctor or triage nurse completes the form           
with the injured person present. 
 
Whilst the body region injured and nature of injury are relatively easy to collect from the 
patient at the time of injury, or from the medical record after discharge, the cause of        
injury information is a bit more difficult to collect. An undetermined proportion of the 
VEMD cases have this variable coded by the treating doctor or nurse present and           
therefore, reliance on the quality of the narrative is not as important for coding             
purposes as the patient can explain the circumstances under which their injury was 
sustained. For cases coded after the patient is discharged, only the narrative or a        
detailed medical record can be used to code the mechanism of injury variable. As             
such, it is uncertain how reliable the coding of this variable is. Therefore, interpretation            
of the cause of injury data from hospital emergency departments needs to be             
undertaken with caution. 
 
Additionally, the categories used by the VEMD to code the mechanism of injury are            
very broad and non-specific to sport. The categories used by the VEMD are: 
a)  a fall up to one metre 
b)  a fall above one metre 
c)  cutting/piercing by an object 
d)  motor vehicle driver 
e)  pedal cyclist 
f)  “other” animal cause 
g)  struck by or collision, machinery 
h)  hot conditions 
i)  other causes 
j)  unspecified causes. 
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Since the SMIS system uses sports specific mechanism of injury categories, direct 
comparison of these two data sources could not be undertaken based on the             
categories provided by the VEMD. To enable a comparison to be made between the             
two databases on this variable, coding of the cause of injury was undertaken using the 
narratives provided with the VEMD summary tables. This was not necessary for the          
SMIS database as the cause of injury was consistently completed by the treating 
practitioner at the time of injury presentation and was cross-checked with the narrative             
at the time of data entry. 
 
An overall comparison of the SMIS and the VEMD data was undertaken to determine 
whether differences exist between these two treatment settings for all variables. 
Additionally, for each variable, comparison of child SMIS cases and child VEMD cases 
was also undertaken. Adult SMIS and adult VEMD cases were also compared for each 
variable. 
 
4.3 FINDINGS OF CLUB-BASED INJURY SURVEILLANCE STUDIES 
 
Published studies of injury surveillance from club-based data collections were          
compared with sports medicine clinic data (McMahon et al., 1993; Seward et al., 1993; 
Shawdon & Brukner, 1994; Orchard et al., 1998). These publications were readily 
accessible and had undergone a peer-review process and, therefore, considered an 
acceptable standard for publication. Raw data from these studies could not be              
accessed from the original authors. 
 
Since the data from published studies was related to formal football settings, only            
sports medicine clinic cases that occurred during formal football participation were             
used for comparison. Child football injury cases that presented to sports medicine            
clinics and were from formal football participation were compared with junior, club-            
based data from McMahon et al. (1993). Adult, community-level cases from sports 
medicine clinics were compared with amateur club data from Shawdon & Brukner           
(1994). Sports medicine cases from elite competitions were compared with published          
elite club data from Seward et al. (1993) and Orchard et al. (1998). 
 
Injury and demographic variables reported in each study, which were also collected by          
the SMIS system, were identified from the published studies. For each variable          
identified, the SMIS variable categories were collapsed to match the categories used              
by the published studies if necessary. 
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4.4  STATISTICAL ANALYSIS 
Frequencies were generated for each variable to describe the patterns of injuries. For            
each proportion, 95% confidence intervals (CI) were calculated to indicate the             
variability in the observed proportions. The formula used to calculate the 95%                   
confidence intervals was p±1.96se(p). A spreadsheet in Microsoft Excel 97 was                 
created to calculate confidence intervals using this formula. 
 
Tables, pie charts and bar graphs were used to assist interpretation of the data and              
were generated in Microsoft Excel 97. For continuous variables, the range, mean,             
median and 95% CI were generated. Tests of normality were undertaken for all            
continuous data variables. If continuous variables were not normally distributed, a 
normalising transformation such as taking the natural logarithm was performed to             
enable these variables to be used in parametric statistical tests such as t-tests. 
 
Chi square analysis was used to test for associations between variables within the                   
SMIS database. Cochran’s criterion was used to test for validity. This criterion states             
that the chi square test is valid if at least 80% of the expected frequencies exceed five            
and all the expected frequencies exceed 1 (Bland, 1995). Fisher’s exact tests were 
undertaken if these criteria were not met(Bland, 1995). Standardised residuals            
express the residuals (the difference between the observed and expected frequencies)              
in standard deviation units above or below the mean to enable the relative magnitude                         
of residuals to be determined (Norusis, 1993). Therefore, standardised residuals were          
used to represent variability in the proportions and to identify significant differences. 
 
Chi square analyses were also undertaken to test for associations between data           
sources. Again, Cochran’s criteria were used to test for validity and Fisher’s exact            
tests were performed if these criteria were not met. When comparing data sources,              
95% confidence intervals were calculated to identify significant proportions in the 
contingency table. Non-significant proportions were demonstrated by overlapping 
confidence intervals whilst significant differences in proportions were when confidence 
intervals did not overlap. 
 
Descriptive analyses were used when the published studies lacked enough information            
for statistical comparison with sports medicine clinic data. For example, when means           
were reported without standard deviations or when ranking of categories were provided 
instead of frequencies or proportions. Tables were used to assist interpretation of the         
data and to indicate the categories which showed differences between the football         
injury data sources. 
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To determine whether any variables could predict injury severity, logistic regression 
analyses were performed (Bland, 1995). Univariate analyses (chi-square tests) were 
performed to identify potential variables for inclusion in the regression model. Any 
variables that produced a p-value greater than 0.4 on univariate testing were excluded         
from the regression model. A backward step-wise selection procedure was used to         
identify significant independent predictors of injury severity. Odds ratios were             
calculated using the formula eb, where b was the corresponding parameter from the   
logistic regression model. For all odds ratios, 95% confidence intervals were           
calculated using the formula eb±l.96se(b) to determine which odds ratios were significant. 
 
For all statistical tests, the 5% level of significance was taken. 
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5 THE DESCRIPTIVE EPIDEMIOLOGY OF 
AUSTRALIAN FOOTBALL CASES PRESENTING TO 
SPORTS MEDICINE CLINICS 
 
This chapter describes the types of football players who attend multidisciplinary sports 
medicine clinics and their injury patterns. The analyses are based on all football cases 
recorded in the SMIS database. 
 
5.1 PATIENT DEMOGRAPHICS 
 
Demographic data is useful for describing the profile of sports injury cases. The age, 
gender and occupation of injured football players provide information on the types of 
people who sustain injuries and, in this case, utilise sports medicine clinic services for  
these injuries. The age and gender of injured participants are also considered               
essential or “core” items in any sports injury surveillance system as they are required to 
characterise people and populations (Sportsafe, 1998). Knowledge of the                        
demographics of injured participants, combined with information about injury patterns, 
assists in the planning of injury prevention activities as priority groups can be targeted. 
Additionally, demographic information provides valuable marketing information for            
sports medicine clinics. 
 
Of the 1868 Australian football injury cases recorded by SMIS, 98.9% (n=1 847; 95%            
CI: 96.5-100.0) were male and 1.1% (n=21; 95% CI: 0.6-1 .6) were female. This         
reflects the popularity of Australian football amongst males, rather than females. 
 
The mean (95% CI) age of the injured Australian football participants was 23.3 (23.03- 
23.64) years and the median age was 23.2 years. The range of ages was 7.3 to 55.6          
years. Whilst this age range of participants is broad, the majority of injured players         
appear to be young adults which is reflective of the popularity of football in this age          
group. Figure 1 displays the histogram of ages including the curve of the normal 
distribution. 
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Figure 1 Age of injured football players 
The SMIS project used ABS categories to code occupations of injured participants.              
The proportion of injured players according to occupation group is shown in Table 10. 
 
Table 10   Occupations of injured football players presenting to sports 
medicine clinics 
 
* Data missing for 67 cases 
 
With respect to occupation, 33.1% (n=597; 95% CI: 30.4-35.8) of injured football           
players were students. Tradespersons and professional workers were the next most 
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common occupations, accounting for 23.3% (n=419; 95% CI: 21.1-25.5) and 12.4% 
(n=224; 95% CI: 10.8-14.0) of cases respectively. The high proportion of injured         
football players who are students and tradespersons reflects the relatively young mean           
age and the popularity of football among males. 
 
The cost of diagnosing and treating sports injuries can be high. One way to reduce the         
cost to the individual of medical and allied health treatment is for sports participants to  
take out insurance. Either private health cover or club/association insurance can cover        
the cost of managing an injury which is sustained during sport. Club insurance is often        
a compulsory fee that is included in a player’s annual club fees. The amount of             
coverage and the health services that are included in sports injury insurance policies          
varies across insurance companies but is often less than that provided by private          
health insurance. Allied health services at sports medicine clinics are covered under          
the extras components of private health insurance and club policies, whilst medical 
expenses can be covered by both these schemes and Medicare (national health                
system). 
 
Figure 2 describes the private health insurance status of injured football players             
presenting to sports medicine clinics. Injured football players had no private health 
insurance (neither hospital nor extras cover) in 46.3% (n=843; 95% CI: 43.2-49.4) of  
cases. Two hundred and eighty-five participants reported having both private hospital          
and extras cover (15.7% of cases; 95% CI: 13.9-17.5). Missing data occurred in 49             
cases. 
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With respect to club or association insurance, 70.8% of injured football players         
(n=1322; 95% CI, 67.0-74.6) reported having club or association insurance. The high 
percentage of players with club insurance may explain the relatively low number of  
players with private health cover. This is reflected by the significantly higher proportion           
of club insured players who have no private health cover (n=640; 48.4%; 95% CI: 44.7- 
52.1) compared with players who have both club insurance and private health cover 
(n=508; 38.4%; 95% CI: 35.1-41 .7). Players with club insurance may not feel that    
private health insurance is necessary as they believe injuries sustained whilst playing 
football would be covered under their club or association insurance policy. 
 
5.2 CLINIC DETAILS 
 
The source of referral can be helpful information in sports injury surveillance systems 
(Sportsafe, 1998). This information indicates the usage of health services but it can             
also indicate who has seen the injury first, and who, or what, influences an injured           
player’s decision to attend a sports medicine clinic for treatment. 
 
The most common sources of referral to the sports medicine clinics are shown in Table 
11.
Table 11 Sources of referral to the sports medicine clinics 
* Data missing for 19 cases 
 
A high proportion of injured football players was referred to sports medicine clinics by a 
club trainer (36.2%). Self-referral to the sports medicine clinics was also common 
(35.2%). A friend encouraged the injured player to attend a sports medicine clinic in 
11.7% of cases. A referral from a physiotherapist or doctor was also common with 
6.1% and 3.7% of cases, respectively. The “other” category included referral from: a 
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specialist or surgeon (n=14); a club coach (n=14); an allied health practitioner other           
than a physiotherapist (n=6); a nurse (n=3); a fitness advisor (n=3); a hospital (n=2); a 
teacher (n=2) and a work colleague (n=1). 
 
The location of the clinics was the most commonly cited reason for choosing one of the 
sports medicine clinics with 34.1 % of cases and this represented a significantly higher 
proportion of cases than any other reason (Table 12). The second most common            
reason for attending one of these sports medicine clinics was being a previous patient          
of the clinic (27.2% of cases). Other reasons for attending a sports medicine clinic for 
treatment of their injury are shown in Table 12. The category ‘other” includes reasons           
such as an advertisement (n=12), specific practitioner (n=10) and the cost (n=9). 
 
Table 12 Reasons for choosing to attend a sports medicine clinic for 
treatment 
 
* Respondents could provide up to six answers 
 
5.3 FOOTBALL PARTICIPATION DETAILS 
Unfortunately, exposure-adjusted injury rates cannot be calculated from the sports 
medicine clinic data, as no information was available from uninjured participants. 
However, it is still useful to determine how often and for how long players participate on 
average, how long the injured participants have been playing football for and what level         
of football they play. Participation details (i.e. years played sport, hours per week of 
participation) are considered essential variables in sports injury data collections (Finch             
et al., 1995). The grade or level of sport played when injured is also a recommended 
variable in sports injury surveillance systems (Sportsafe, 1998). This section reports             
the participation details of the injured football players presenting to sports medicine           
clinics for treatment. 
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The level of competition participated in by all reported cases is illustrated in Figure 3.          
The majority of injured participants presenting to the sports medicine clinics were from 
community, adult leagues (78.4%; n=1456; 95% CI: 74.4-82.4). The largest group of 
community participants were amateur or metropolitan league players (61.1%; n=1134;  
95% CI: 57.6-64.6). The category of “community” football competitions also included 
police, veteran and country football competitions. Country, police and veterans 
competitions accounted for 26.5% (n=301; 95% CI: 23.5-29.5), 0.7% (n=8; 95% CI: 
0.2-1 .2) and 1.1% (n=13; 95% CI: 0.5-1.7) of community-level cases respectively.         
Junior club and school competition football players were the second largest group, 
accounting for I 3.3% (n=247; 95% Cl:  116-15.0) of all cases. The category for “elite” 
players includes elite junior (VSFL) and elite senior competitions (VFL and AFL) and 
accounted for the least proportion of players presenting with injury. The category          
“none” includes recreational and non-competitive football participants. 
 
 
The median number of years that injured football players presenting to sports medicine 
clinics had participated in football was 10.0 years. The range of reported years of 
participation was zero to 45 years. This variable showed a heavily skewed distribution  
with a long right hand tail. This reflects the relatively young age distribution that was 
described earlier. 
 
The median reported number of hours spent per week participating in Australian          
football was 6.0 with a minimum of zero and a maximum of 20 hours. Again, this           
variable was heavily skewed to the left. Since the majority of injured participants 
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played competitive football, the median is consistent with a standard participation of             
two training sessions and one match per week. 
 
5.4 CIRCUMSTANCES SURROUNDING THE INJURY 
The activity when injured (e.g. competition, training, recreation, etc.) is considered a            
core variable in any sports injury surveillance system (Sportsafe, 1998). Information on           
the activity being performed is necessary to identify injuries that occur in organised             
sports settings such as club training or competition, compared with people injured              
whilst participating in unorganised, recreational sport. 
 
A significantly higher proportion of football injuries presenting to sports medicine clinics 
were sustained during competition (n=1462; 78.3%; 95% CI: 74.3-82.3) than any other  
type of football participation. Organised training and recreation accounted for 13.4% 
(n=251; 95% CI: 11.7-15.1) and 4.1% (n=76; CI: 3.2-5.0) of cases respectively. Sixty-  
three cases (3.4%; 95% CI: 3.0-3.2) occurred during school sports classes (n=2), self- 
training (n=22) or a combination of training and competition (i.e. noticed during both, 
n=39). Sixteen cases (0.9%; 95% CI: 0.5-1.3) were either unsure of the context in             
which their injury was sustained or their response was missing. 
 
Information about the place of injury is strongly recommended as a variable in sports  
injury data collections (Sportsafe, 1998). The place at which players are injured            
provides information about what types of places are used for participation in sport and 
recreation and may identify areas that require injury prevention attention. 
 
A playing field, oval or pitch was the reported place of injury in 97.8% (n=1821; 95% CI: 
93.3-100.0) of cases. The remaining 2.2% (n=40; 95% CI: 1.5-2.9) of injuries occurred            
on a road or footpath (n=13), inside a stadium (n=1O), at home (n=4), at a school 
playground (n=3) and at a park (n=3), on a country track (n=2) and on a “commando 
course” (n=1). These “other” places of injury reflect recreational participation as well as 
alternative venues for football training. Four cases were unsure of where they              
sustained their injury. 
 
A core component of sports injury surveillance systems is mechanism of injury data 
(Sportsafe, 1998). The mechanism of injury is essential for understanding the causes         
of injuries so that appropriate injury prevention activities can be developed and 
implemented. 
 
The practitioner responsible for treating the injured player determined the cause of            
injury from the patient’s history and this was cross-checked with the narrative of the 
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injury event by the person responsible for entering the data, to ensure accuracy. Table  
13 shows the causes of injuries to football players presenting to sports medicine clinics.  
A significantly higher proportion of football injury cases were caused by being struck by 
another person (28.4%) whilst 21.3% of cases were caused by a collision with another 
player. A collision was defined as when the body contact was initiated by the injured  
player whilst being stuck by another player implied that the injured player received the 
body contact. The third most common cause of injury to football players was overuse, 
accounting for 13.3% of cases. The “other” category consisted of injuries caused             
through acceleration (n=7), deceleration (n=2), jumping/taking off (n=2) and 
slipping/tripping (n=2). 
 
Table 13 Causes of football injuries presenting to sports medicine clinics 
    * more than one cause could be recorded when more than one injury per person occured 
 
Figure 4 describes the broad categories of causes of injury for the first (and most             
serious) injury recorded. Overall, the majority of injuries presenting to sports medicine 
clinics were related to body contact such as being struck by or colliding with another  
player (n=925; 49.6%; 95% CI: 46.4-52.8) and is shown in figure 4 as the two           
segments separated out from the graph. 
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A narrative description of the injury event is a valuable piece of injury surveillance 
information as it provides information that complements the cause of injury (Sportsafe, 
1998). A more detailed understanding of the circumstances surrounding injury            
occurrences can be gained using a narrative of the event. Additionally, the narrative             
can help with determining the quality of data through cross checking of tick box option 
questions. 
 
The action or game skill performed at the time of injury was determined from the  
narrative. Running with the ball, chasing an opponent and dodging or evading an         
opponent were the most common situations in which players were injured, accounting          
for 23.9% (95% CI: 21.7-26.1) of cases. Marking contests (21.8%; 95% CI: 19.7-23.9), 
body contact activities (14.5%; 95% CI: 12.8-16.2) and ball disposal (12.6%; 95% CI: 
11.0-14.2) were also common activities performed by players at the time of injury. The   
full spectrum of actions performed at the time of injury is included in Table 14. The  
“other” category consisted of injuries sustained whilst standing still (n=16), 
stretching/warming up (n=5), walking (n=6), climbing a fence (n=1), fighting (n=1) and 
lifting (n=1). The remainder of “other” cases were players who were unsure of what 
activity they were performing when injured (n=88). Players who were unsure of the 
circumstances probably reflect insidious onset or overuse cases. This group could also 
represent players who were concussed during a game and have no recollection of the  
injury event. 
 48
Table 14 Action performed at the time of injury by football players 
presenting to sports medicine clinics 
Information regarding the use of any protective equipment to prevent injury is 
recommended as a component of sports injury surveillance systems (Sportsafe, 1998).           
The pattern of usage of protective equipment worn by injured players can be             
determined from this information. The sports medicine clinic injury surveillance system 
requested information on whether injured players were wearing any protective             
equipment at the time of injury. If so, participants were required to write in words the 
equipment worn although, no information regarding the state of the equipment or            
whether it was worn correctly was collected. 
 
When asked what protective equipment they were wearing at the time of injury, only           
11.6% (n=213; 95% CI: 10.0-13.2) of participants reported wearing any type of          
protective equipment, brace or support. 
 
The types of protective equipment and percentage of cases reported wearing them are 
included in Table 15. Of the cases (n=213) who reported wearing protective               
equipment, 28.2% (n=60) were wearing a mouthguard. Ankle taping was the next most 
common type of protective equipment worn by 23.9% of those reporting protective 
equipment use. The “other” category included cases who reported wearing a heel               
raise (n=1), brace (unspecified body part, n=1) and a thermoskin (unspecified body                      
part, n=3). Despite the majority of injuries occurring during football competition, 
surprisingly few players reported wearing any type of protective equipment. 
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Table 15 Types of protective equipment worn by football players presenting 
to sports medicine clinics who reported protective equipment use 
      * respondents were able to give more than one answer. 
 
Determining the players’ behaviours as soon as they notice their injury can indicate the 
severity of the injury and provide information on how football players respond to an  
injury. Figure 5 illustrates the actions of football participants once their injury was          
noticed. When asked what they did when they first noticed their injury, a significantly 
higher proportion of injured players (44.9%; n=822; 95% CI: 41.8-48.0) stopped 
participating immediately and did not return to the game or session than any other 
behaviour. The second most common behaviour of players when injured was to             
continue to play and complete their game or session despite noticing their injury             
(36.2%; n=662; 95% CI: 33.4-39.0). Significantly smaller proportions of injured players 
once they had noticed their injury either stopped later on (12.0%; n=219; 95% CI: 10.4-            
13.6) or stopped immediately, but returned later to the session (6.9%; n=127; 95% CI: 
5.7-8.1). 
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Sports and recreational injuries can sometimes be caused by violence against the           
injured player by another participant. This is no different in football. These acts are           
against the rules of the game because of their relationship to injury. 
 
Practitioners treating the injured football players were asked to determine the intent of          
the injury from the player’s injury and history. The intent of injury (i.e. whether the         
injury was related to violence against the person) of football injuries is displayed in         
figure 6. 
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The majority of injuries (96.8%; n=1803; 95% CI, 92.4-101.2) were deemed by sports 
medicine clinic professionals to be not intentional. However, I .7% (n=31; 95% CI: 1.1- 
2.3) were considered to be due to violence and therefore, outside the rules of the                
game. The majority of intentional injuries (73.3%) were to the head and neck. Since           
these injuries were caused by a breach of the game rules, technically, they should             
always be preventable. If players participate within the confines of the rules, injuries 
related to violence should not occur. 
5.5 DETAILS OF INJURY PRESENTATIONS 
 
The previous section described factors associated with the injury event such as the          
cause of injury, intent of injury, action performed at the time of injury and use of  
protective equipment. This section describes the specific details of football injuries that 
present to sports medicine clinics for treatment. 
5.5.1 Practitioner seen 
 
The type of practitioner that injured sports participants present to for management of          
their injury is recommended as a variable for sports injury surveillance systems         
(Sportsafe, 1998). The health professional seen can indicate the usage of health           
services by injured sports participants. Additionally, it may indicate the quality of injury 
specific data as each profession has different skills and training. 
 
When presenting initially for their injury, 72.2% (n=1349; 95% CI: 68.4-76.0) of injured 
football players consulted a doctor, whilst 27.5% (n=513; 95% CI: 25.1-29.9) visited a 
physiotherapist. This information is displayed graphically in figure 7 below. The          
relatively few football players who consulted a massage therapist or podiatrist first for  
their injury may be reflective of the high proportion of traumatic injuries sustained by 
players in this setting and the fact that these practitioners are more likely to treat             
overuse or ongoing injury problems. Also, injuries that require massage therapy or  
podiatry are often referred from another health professional such as a doctor or 
physiotherapist. This pattern may also reflect the requirements of club/association 
insurance policies (e.g. a doctor must be seen first for approval of a claim). However,            
the proportion of players with club insurance who consulted a doctor first (73.7%; 95%          
CI: 69.1-78.3) was not significantly higher than the proportion of players without club 
insurance who saw a doctor first (66.4%; 95% CI: 58.8-74.0). 
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5.5.2  Body region injured 
 
The body region injured is an essential component of sports injury surveillance systems 
(Sportsafe, 1998). Information regarding the body region injured is required to describe          
the pattern of injuries occurring and to inform injury prevention activities on what body 
regions are priority areas for intervention. The SMIS project used both a text option          
and body chart to collect information on the body region injured. The text option was  
coded using the body chart as a cross-checking mechanism to ensure accurate data             
entry and coding. 
 
Overall, the lower limb was the most commonly injured body region accounting for a 
significantly higher proportion of injuries than any other body region (61.9%; n=1156;  
95% CI: 58.3-65.5). This reflects the nature of football as predominantly a running          
game. The second most commonly injured body region was the upper limb with 23.6% 
(n=441 ; 95% Cl: 21 .4-25.8). Injuries to the head/neck and the trunk/abdomen/chest 
accounted for 8.0% (n=150; 95% Cl: 6.7-9.3) and 7.8% (n=146; 95% Cl: 6.5-9.1) of 
injuries, respectively. No injured body region was recorded in I .8% of all cases (n=33). 
The number of injuries recorded exceeds the number of cases as more than one injury could 
be recorded. 
 
Table 16 illustrates the proportions of injuries to more specific body regions. The knee was 
by far the most commonly injured body region in football players (n=573, 30.7%) 
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accounting for a significantly higher proportion of injuries than any other specific body 
region. The ankle was the second most commonly injured body part, accounting for        
11.2% of injuries. The shoulder, thigh, hand and head/face were also commonly          
injured body regions. 
 
Table 16 Body parts injured by Australian football players presenting to 
sports medicine clinics 
        * more than one injury could be recorded 
 
5.5.3  Nature of injury 
 
The nature of injury is considered a core component of injury surveillance systems 
(Sportsafe, 1998) because it classifies the injury type and can provide valuable       
information on the severity of injuries. For example, a fracture or joint dislocation is 
generally more severe than an abrasion or contusion. 
 
Up to six natures of injury were able to be recorded for each case as more than one          
injury could be recorded and some injuries consist of more than one nature. For             
example, a fracture/dislocation of the interphalangeal joint of the finger involves just             
one body region but two natures of injury i.e. fracture and dislocation. 
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The most commonly reported nature of injury was a joint/ligament sprain or rupture, 
accounting for a significantly higher proportion (34.4%; n=642; 95% CI, 31.7-37.1) of 
cases than any other injury type. The 10 most common natures of injury are displayed          
in Table 17. Due to the large number of individual categories of the natures of injury,           
the full table of injury types is attached as Appendix B. Nature of injury information was 
missing from only five cases. 
 
The high proportion of joint/ligament sprains, fractures, contusions and dislocations         
reflect the high proportion of traumatic injuries sustained by football players (see            
Section 5.4). Muscle and tendon strains can be due to both overuse and traumatic           
episodes such as overstretching. 
 
Table 17 Ten most common natures of injuries sustained by football players 
presenting to sports medicine clinics 
 
5.5.4 Cause and nature of injury for each body region 
 
Sections 5.5.2 and 5.5.3 described the overall patterns of football injuries presenting to 
sports medicine clinics. Injury prevention activities require information about the body 
region injured, the cause of injuries and the nature of injuries sustained most commonly 
(Finch et al., 1995). If the body region injured and the cause is known, this information         
can be used to develop appropriate injury prevention strategies. This section reports         
the causes and nature of injuries to specific body regions. The causes and natures of  
injuries to broad body regions are provided first. 
 
A significant association between the broad body region injured and the broad cause of 
injury existed (Ȥ2102.0 df=3, p<0.001). Figure 8 displays the percentages of each                  
body region injured that were caused by a traumatic incident or overuse. This graph 
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indicates that the majority of injuries were traumatic in nature. However, the lower limb 
had the highest proportion of overuse injuries whilst the head/neck and upper limb had          
the lowest proportion of overuse injuries. The comparison of these two variables is 
summarised in Table 18. 
 
 
 
 
Table 18 Relationship between the major causes of injury and broad body 
regions of football players presenting to sports medicine clinics 
* Standardised residuals represent variability of the proportions. The residuals marked by shading 
indicate a significant difference between the observed and expected proportions. 
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Table 18 supports the observations made from Figure 8 statistically. As demonstrated            
by standardised residuals, a significantly lower than expected proportion of lower limb 
injuries were caused by traumatic incidents (z=-2.2, p=0.014). A significantly higher          
than expected proportion of lower limb injuries were caused by overuse (z=5.2,              
p<0.001) whilst the proportion of overuse injuries to the head/neck (z=-4.3, p<0.001) 
and upper limb (z=-6.4, p<0.001) were significantly less than expected. 
 
The following sections report the causes and natures of injury by body region injured to 
enable a more detailed understanding of the mechanism of injury for each body region            
and the outcome of these injuries. 
 
5.5.4. 1 Causes of injuries to the lower limb 
 
The causes of injuries to the lower limb were more varied than the causes of trunk,            
head, neck and upper limb injuries. In particular, overuse injuries were more common          
to the lower limb. The lower limb can be divided into four broad anatomical regions.  
These are the hip/thigh, knee, leg and ankle/foot complex. The causes and nature of  
injuries to these regions are shown in Table 19 and described below. This wide variety          
of injury causes for the lower limb provides an injury prevention challenge. Whilst          
lower limb injuries, as a group, are the most common, they are associated with a large 
variety of causes. 
 
Table 19  Causes of injuries to the lower limb in football players presenting                      
to sports medicine clinics 
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The majority of hip and thigh injuries were related to “other” traumatic incidents with 
47.5% of all hip/thigh injuries caused by overstretching (Table 19). Overuse was also a 
common cause of hip/thigh injuries (n=26). Hip and thigh injuries showed relatively            
little variation in their nature. Muscle strains (n=100, 69.4%) and contusions/            
haematomas (n=22, 15.3%) predominated. 
 
Table I 9 also shows that injuries to the knee were caused by a variety of mechanisms. 
Whilst body contact accounted for a high number of knee injuries (n=240, 42.9%),          
injuries to the knee caused by overuse were also common (n=113, 20.2%). Of all             
injuries to the lower limb, knees were most likely to be caused by twisting episodes or  
falls. Joint/ligament injuries of the knee were by far the most common nature of injury 
(n=215, 38.6%). Meniscal tears (n=61 , 11.0%), contusions (n=60, 10.8%) and            
chondral injuries (n=26, 4.7%) were also common types of knee injuries amongst             
football players. 
 
Lower leg (i.e. shin and calf) injuries demonstrated the highest proportion of overuse 
injuries of any injured body region (n=32; 36.4%). Indicative of this was the high 
proportion of muscle strains (n=27, 30.7%) and inflammatory (n=11, 12.5%) injuries to n 
the lower leg sustained by football players. The lower leg injuries classified as            
contusions (n=23, 26.2%) and fractures (n=8, 9.1%) were the result of the traumatic             
causes detailed in Table 19. 
 
The most common causes of foot and ankle injuries in football players were body             
contact (n=83; 32.4%) and awkward landings (n=68; 26.6%). This is reflected in the           
nature of ankle/foot injuries, of which sprains (n=146, 57.3%) and fractures (n=17,             
6.7%) were the most common. 
 
5.5.4.2 Causes and nature of head, neck and upper limb injuries 
 
Table 20 details the causes of head and neck injuries in football players presenting to  
sports medicine clinics. The majority of injuries to the head and neck were caused by           
body contact such as being struck by an opponent or colliding with another player          
(n=130; 95.5%). The high proportion of traumatic injuries to the head and neck is             
reflected in the most common natures of head and neck injuries. Lacerations (n=37, 
27.2%), fractures (n=35, 25.7%), concussions (n=24, 17.6%), contusions (n=14,              
10.3%) and joint/ligament sprains (n=13, 9.6%) were the most common types of            
injuries to the head and neck in football. No dental injuries presented at these sports 
medicine clinics. 
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The upper limb can be divided into three broad anatomical regions. These are the              
upper arm/shoulder, elbow/forearm and wrist/hand (including fingers). The causes and 
natures of injuries to these individual regions are shown in Table 20 and discussed          
below. 
 
Table 20 Causes of head, neck and upper limb injuries in football players 
 
The primary cause of injuries to the shoulder/upper arm was body contact (n=155;           
78.7%). Joint/ligament sprains (n=78, 39.6%), subluxations (n=37, 18.8%) and            
dislocations (n=26, 13.2%) were the predominant natures of shoulder/upper arm              
injuries sustained by football players. 
 
Injuries to the elbow or forearm were most commonly fractures (n=14, 40.0%), sprains 
(n=11, 31.4%) and contusions (n=5, 14.3%) indicating that injuries of this body region           
are likely to be due to trauma. Table 20 supports this, indicating that 77.2% of elbow             
and forearm injuries were related to body contact. Interestingly, whilst head, neck and 
shoulder injuries were mostly due to being struck by another person, elbow/forearm 
injuries were most commonly related to collisions (e.g. tackling an opponent). 
 
Body contact injuries also predominated in injuries to the wrist and hand (n=112,             
55.7%). However, being struck by the football was also a common cause of wrist and         
hand injuries (n=57; 28.4%) indicating the role of the football in injury occurrence. 
Fractures (n=85, 42.3%), sprains (n=50, 24.9%) and dislocations (n=28, 13.9%)            
accounted for the majority of wrist and hand injuries and are reflective of the traumatic 
circumstances under which injuries to this body region are generally sustained. 
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Overall, overuse injuries were relatively uncommon in the upper limb. However, when  
they did occur, they mostly involved the shoulder/upper arm (5.1%, n=10) or the     
wrist/hand (4.5%, n=9). 
 
5.5.4.3 Causes of trunk, abdomen, lumbar spine and pelvis injuries 
 
The major cause of injuries to the trunk, chest and abdomen was body contact (n=49; 
84.5%). The complete causes of injuries to the trunk and abdomen are illustrated in          
figure 9. Reflecting the high proportion of traumatic injuries to the trunk and abdomen,           
the most common natures of injury to this body region were fractures (n=26, 45.6%), 
contusions (n=15, 26.4%) and sprains (n=8, 14.0%). Overuse injuries of this region were 
relatively uncommon. 
 
 
The major cause of injuries to the lumbar spine and pelvis was overuse (40.3%, n=64).          
The “other trauma” category includes overstretching, acceleration, deceleration,           
jumping, running and kicking. The most common natures of injuries to the lumbar          
spine and pelvis were muscle/tendon strains (n=31, 19.6%), sprains (n=29, 18.4%), 
inflammation (n=24, 15.2%), contusions (n=18, 11.4%) and intervertebral disc injuries 
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(n=11, 7.0%). This combination of natures of injury reflects the varied causes of                
injuries to this body region depicted in Figure 10. 
 
 
5.5.5  Provisional diagnoses 
 
The provisional diagnosis made by the treating health professional is helpful in injury 
surveillance systems as it allows a more detailed understanding of the injury pattern to             
be gained, whilst also allowing a method of checking the accuracy of the nature of            
injury and body region injured variables (Sportsafe, 1998). 
 
The most common provisional diagnoses (coding according to OSICS (Orchard, 1995))          
of injured football players presenting to sports medicine clinics, are displayed in Table          
21. Together, the diagnoses included in Table 21 account for almost half of the football 
injury cases. Due to the large number of individual diagnoses and injury cases, the full          
list of diagnoses is given in Appendix C. 
 
The four most common provisional diagnoses were all joint/ligament injuries,             
supporting the pattern of injuries reported in section 5.5.3 that the highest proportion of 
football injuries were joint/ligament sprains. Additionally, the four most common 
diagnoses related to the knee, ankle and shoulder which also supports the results of          
section 5.5.2 that these are the most commonly injured body parts. Eight of the most 
common diagnoses in table 21 were of the knee, indicating the vulnerability of the knee          
to injury in football (highlighted by shading in the table 21). 
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Table 21 Most common provisional diagnoses of football injuries presenting 
to sports medicine clinics (according to OSICS codes) 
 
*Shading denotes the most common diagnoses which involve the knee 
 
5.6 SEVERITY AND REFERRAL PATTERNS 
 
Sports injuries are associated with a variety of costs including time lost from          
participation, treatment costs, time lost from work or study and the possibility of long           
term disability (Egger, 1990; ASIPT, 1997; van Mechelen, 1997). Different injuries  
require different amounts of treatment and time off sport for rehabilitation and healing.     
The timing of an injury can also be crucial. For some players, a minor injury during a  
finals campaign can have significant costs such as the loss of a chance to participate in            
a grand final. On the other hand, a major injury occurring in the last match of a season           
may have little impact on time lost from sport if the player does not intend to play again 
until the next season. As a result, measuring the severity of sports injuries can be            
difficult. 
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The severity of the injury was assessed by two measures. The first of these was a  
prediction of the amount of further treatment that would be required by the injured          
player. This information was provided by the treating health professional and was a 
prediction only based on the provisional diagnosis. 
 
No further treatment was expected to be required in 7.9% (n=145; 95% CI: 6.6-9.2) of 
cases. A significant amount of treatment was expected for 8.2% (n=152; 95%CI: 6.9-         
9.5) of cases. A significantly larger proportion of injured football players was expected         
to require a minimal amount of treatment (47.9%; n=885; 95% CI: 44.8-51.0) whilst a 
moderate amount of treatment was predicted in 36.0% (n=665; 95% CI: 33.3-38.7) of 
cases. These findings are summarised in Figure 11. These results indicate that, while            
the majority of injuries treated at sports medicine clinics require minimal to moderate 
amounts of treatment, these clinics treat a wide variety of injury seventies. 
 
The second measure of injury severity was a prediction of the number of weeks that         
the injured participant would require before a full return to sports participation could be 
achieved. This measure was used to determine how much time a player would require  
away from sport for their injury to heal and allow them to return to full participation. 
 
The median number of weeks expected away from sport was 3.0, whilst the range of             
lost participation time was 0-52 weeks. This indicates that sports medicine clinics treat             
a variety of injury seventies from the very minor to the more severe injuries that would 
require a prolonged absence from football participation. Over half (54.0%; 95% CI: 
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50.6-57.4) of the injured football players were expected to require three to eight weeks 
before a return to full participation in football. Most football seasons are around 18            
weeks long and, therefore, this represents a substantial portion of the season that is          
lost due to injury. 
 
The referral to another health professional is strongly recommended as a variable in          
sports injury surveillance systems as this provides a further measure of severity         
(Sportsafe, 1998). For example a player attending a sports medicine clinic may require 
immediate referral to a hospital for emergency treatment or surgery and therefore, the 
referral to hospital indicates a severe injury. Referral to another health professional                
can also indicate the usage of health and specialist services (e.g. surgeons) for the          
ongoing management of sports injuries. 
 
Whilst the majority of football injuries presenting to sports medicine clinics appear to be 
able to be treated within the multidisciplinary setting, in some cases referral to another 
health professional is required. For this reason, collecting data on the costs of injuries 
solely from sports medicine clinics is unlikely to provide the full spectrum of costs. 
 
Referral to another health professional outside the sports medicine clinics was required             
in 15.4% (n=287; 95% CI, 13.6-17.2) of cases. No referral to a health professional              
outside the five sports medicine clinics was required in 84.1% (n=1572; 95% CI: 80.0- 
88.2). Thirty cases (1.6%; 95% CI, 1.0-2.2) were referred directly to a hospital,          
indicating the severity of these. 
 
The destinations of injured players who were referred outside the clinic at which they 
presented are displayed in Table 22. 
 
An orthopaedic surgeon was the most common destination of injured football players 
referred outside the sports medicine clinics (6.7% of all injury cases or 43.5% of cases 
referred on) and probably reflects the high proportion of knee injuries presenting to           
sports medicine clinics. This indicates that ongoing costs, and probably surgery, are 
required in a significant proportion of cases referred outside the sports medicine clinics. 
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Table 22 Destinations of injured players referred outside the participating 
sports medicine clinics for further management. 
 
     * A hand therapist is a physiotherapist or occupational therapist who specialises in treating hand      
        injuries 
 
So far, this section has described the results of univariate analysis of injury severity 
variables. The remainder of this section looks at multivariate analysis to determine 
significant independent predictors of injury severity. This was undertaken to determine 
what presenting characteristics or features of an injured football players could predict             
the severity of the injuries. From the results of these analyses, priority groups for injury 
prevention could be identified. 
 
Table 23 shows the results of the step-wise, backward logistic regression analysis 
undertaken to determine the predictors of injury severity with respect to weeks required 
before a full return to participation is expected. The only variables included in these  
logistic regression analyses were those that showed a trend towards significance in 
univariate analyses. Time lost from participation was categorised into less than or             
equal to four weeks and greater than four weeks required before a full return to 
participation was expected. A severe injury was one that was expected to require more  
than four weeks to return to full football participation. The percentage variability           
explained by the regression analysis was 67.1%. 
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Table 23      Odds ratios for injury severity as measured by lost weeks from full 
participation (i.e. < 4 weeks or > weeks) obtained by logistic regression analysis 
* Odds ratio for each level were calculated relative to the first named category 
 
Age was significantly associated with injury severity as measured by lost weeks from 
participation. Players aged 18-29 years were 1.54 times more likely to sustain a             
severe injury than players aged less than 18 years whilst players 30 years of age or             
more were 2.29 times more likely to sustain a severe injury than players less than 18             
years of age. 
 
Players who continued to play or complete their game/session were significantly less         
likely to sustain an injury that would require more than four weeks absence from         
football. Players who sustained any type of traumatic injury were less likely to require 
more than four weeks away from football than players whose injuries were caused by 
overuse. However, this was not statistically significant. 
 
Table 24 shows the results of the step-wise, backward logistic regression analysis to 
determine the predictors of injury severity with respect to the predicted amount of 
treatment required. The only variables included in these logistic regression analyses        
were those that showed a trend towards significance in univariate analyses. The            
amount of treatment required was categorised into none/minimal amount and 
moderate/significant amount. The percentage variability explained by the regression 
analysis was 59.4%. 
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Table 24               Odds ratios for injury severity as measured by the predicted 
amount of treatment required (i.e. none/minimal or moderate/significant) 
obtained by logistic regression analysis 
 
  *Odds ratio for each level were calculated relative to the first named category 
 
Age was significantly associated with injury severity as measured by the expected           
amount of treatment required. Players aged 18-29 years were I .4 times more likely to 
require a moderate to significant amount of treatment than players less than 18 years                 
of age. Players aged 30 years or older were 1.6 times more likely to required a             
moderate to significant amount of treatment for their football injury than a player aged           
less than 18 years. 
 
Interestingly, overall, the more experienced players were significantly less likely to          
require a moderate to significant amount of treatment than players who had been 
participating for five or less years. Players with more than 14 years of playing            
experience were slightly more likely to require a moderate to significant amount of 
treatment for their football injuries than players who had participated for five or less          
years. 
 
Players who continued to participate once they noticed their injury were significantly         
less likely to sustain an injury that would require a moderate to significant amount of 
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treatment than players who stopped playing once they noticed their injury. Overall,           
players who sustained their injury during a traumatic incident (e.g. struck by, collision 
with, etc.) were significantly less likely to require a moderate to significant amount of 
treatment for their injuries than players whose injuries were caused by overuse. 
 
5.7 COMPARISON OF THE PATTERN OF INJURIES ACROSS DIFFERENT 
LEVELS OF COMPETITION 
 
The four main groups of football participants are recreational, elite, junior and adult 
community-level players. Each level of participation require different levels of skill and 
places different demands on the body of the players. For this reason, it is reasonable             
to expect that each level of competition may have a different injury pattern. This            
section compares the injury patterns of recreational, elite, junior and community-level 
(adult) football participants who present to sports medicine clinics with an injury. 
 
5.7.1 Hours per week of football play 
 
A significant association exists between the hours of participation per week and the              
level of play (Ȥ2=309.4, df=2, p<0.001). Table 25 shows the results of this comparison. 
 
Table 25     Hours per week of football play across the levels of participation 
       * Standardised residuals represent variability of the proportions.  The residuals marked by               
         shading indicate a significant difference between the observed and expected proportions 
 
Significantly more than expected junior and recreational football players participated for 
less than five hours per week whilst less than expected junior and recreational players 
participated for 5-9 hours per week. In contrast, a significantly lower than expected 
proportion of community-level and elite football players participated for less than five 
hours per week whilst significantly more than expected elite players participated for 10 
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or more hours per week. These results indicate the pattern of participation of each             
level of football play. 
 
5.7.2 Body regions injured 
 
Overall, a significant association existed between the broad body regions injured and             
the four participation levels (Ȥ2=34.31 , df=9, p<0.001). The comparison of broad body 
regions injured across different levels of participation is shown in Table 26. 
 
Table 26 Comparison of body regions injury by each level of football 
participation
    * Standardised residuals represent variability of the proportions. The residuals marked by 
   shading indicate a significant difference between the observed and expected proportions. 
 
Recreational football players sustained significantly fewer than expected head and              
neck injuries (z=-2.4, p=0.008) overall but significantly more than expected injuries to            
the upper limb (z=3.2, p<0.001). Junior, elite and community-level adult players          
sustained similar to expected proportions of injuries to each body region. Table 27  
indicates where this high proportion of upper limb injuries in recreational football            
players stems from. Recreational players demonstrated the highest proportions of           
shoulder (14.3%) and wrist/hand injuries (27.3%). This pattern may reflect the              
generally lesser skill level of recreational participants and the relative lack of body          
contact at this level of participation. That is, recreational players would spend more             
time handling the ball and less time in body contact situations and therefore, the higher 
proportion of upper limb injuries sustained by this group of players is not surprising. 
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Table 27      Proportions of upper limb injuries sustained by the four levels of                  
football participation 
* Shading denotes which region of the upper limb most injured by recreational football 
participants 
 
 
5.7.3 Action at the time of injury and causes of injuries 
 
A significant association exists between the skill being performed at the time of injury            
and the four levels of football participation (Ȥ2=47.38, df=12, p<0.001). Table 28 
summarises the results of this comparison. 
 
Table 28    Comparison of skill performed at the time of injury and level of 
football participation 
* Standardised residuals are used to represent the variability of proportions.  Shaded residuals 
indicate where the significant differences occurred. 
 
Junior (z=-2.2, p=0.014) and recreational (z=-1 .9, p=0.029) sustained significantly             
fewer than expected injuries whilst performing body contact skills such as tackling, 
smothering and shepherding than the other levels of competition. Recreational football 
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players sustained significantly more than expected injuries during marking contests           
(z=3.5, p=.001) but sustained fewer than expected injuries while running with the ball or 
pursuing another player (z=-2.9, p=0.002). 
 
There was no association between the levels of competition with respect to the broad           
cause or mechanism of injury (Ȥ2=15.3, df=12, p=0.224). Table 29 summarises this 
comparison. 
 
Table 29 Comparison of the causes of injuries sustained by the various 
levels of football participation 
 
 
These results indicate that while players are being injured performing different football 
skills across the levels of participation, the broad mechanisms of injury remain fairly 
constant across all levels. Being struck by another person or the ball was the most           
common cause of injury across all levels of participation. Elite players sustained the   
highest proportion of overuse injuries. 
 
5.7.4 Nature of injuries 
Overall, there was a significant association between the nature of injuries sustained              
and the different levels of football participation (Ȥ2=27.64, df=12, p=0.006). The results            
of this comparison are summarised in Table 30. 
 
Recreational football players sustained significantly fewer than expected lacerations, 
bruises and haematomas (z=-2.0, p=0.023) which may reflect the reduced body                 
contact of this level of play. Junior players sustained significantly fewer than expected 
joint/ligament sprains (z=-2.4, p=0.008) whilst elite football players sustained           
significantly fewer than expected fractures (z=-2.0, p=0.023). Overall, sprains were the 
most common nature of injury across all levels of participation. 
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Table 30            Comparison of the natures of injuries sustained by the different 
levels of football participation 
Standardised residuals represent variability of the proportions. The residuals marked by                   
       shading indicate a significant difference between the observed and expected proportions. 
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6          COMPARISON OF HOSPITAL EMERGENCY 
DEPARTMENT AND SPORTS MEDICINE CLINIC 
FOOTBALL INJURY PRESENTATIONS 
 
The previous chapter described the types of football players and their injury patterns 
presenting to sports medicine clinics for treatment. However, not all injured football 
players present to sports medicine clinics for treatment. A proportion of football injuries 
presents to hospital emergency departments for treatment. Presentation at a hospital 
emergency department suggests an injury that requires immediate intervention. This 
suggests that football injuries presenting to hospital emergency departments are           
generally from the severe end of the injury spectrum (Finch et al., 1995). 
 
Previously published data suggests that head, neck and upper limb injuries, combined          
with fractures are the most common types of football injuries presenting to hospital 
emergency departments (Finch et al., 1998; Routley, 1991 ; Routley & Valuri, 1993),          
This published pattern appears quite different to the pattern of football injuries            
presenting to sports medicine clinics described in the previous chapter. However,          
these published hospital emergency department studies do not report the most recent           
data. Therefore, this chapter compares sports medicine clinic data with the most              
recently available hospital emergency data regarding football injuries to determine          
whether the pattern of injuries presenting to each treatment setting is different. 
 
The VEMD data used for the comparison with sports medicine clinic data was from the 
period of October 1995 to March 1997. This compares well with the sports medicine         
clinic data which covered the period of August 1996 to August 1997 (i.e. a six month 
overlap). The hospital emergency department data extracted from the VEMD                
separates football injury cases into adults (> 15 years of age) and children (15 years of         
age or less), the use of the terms adult and child throughout this section are consistent             
with this separation. 
 
6.1  AGE, GENDER AND THE CONTEXT OF INJURY OF INJURED          
FOOTBALL PARTICIPANTS 
 
As discussed previously, age, gender and the context in which the injury was sustained          
are important demographic characteristics of injured populations. Comparing the 
demographic characteristics of injured football players attending hospital emergency 
departments with those attending sports medicine clinics enables a better              
understanding of the type of person who would attend each type of treatment setting. 
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Table 31 shows the proportions of formal and informal football players who present to 
hospital emergency departments and sports medicine clinics for management of their 
injuries. 
 
Table 31       Context of participation of injured football players presenting to 
sports medicine clinics and hospital emergency departments 
 
 
A significantly higher proportion of informal football participants presented to hospital 
emergency departments for treatment of their injuries than sports medicine clinics, as 
judged by the non-overlapping confidence intervals. Conversely, a significantly higher 
proportion of injured formal football players presented to sports medicine clinics than 
hospital emergency departments. 
 
This pattern is consistent in adult participants (> 15 years) but is slightly different in 
children (15 years or less). As seen in adults, a significantly higher proportion of           
informal child football participants present to hospital emergency departments (25.6%, 
95% CI: 20.5-30.7) than present to sports medicine clinics (8.5%, 95% CI: 4.1-12.9). 
However, similar proportions of formal child football participants present to both            
hospital emergency departments (74.4%, 95% CI: 65.7-83.1) and sports medicine              
clinics (91.5%, 95% CI: 77.7-100.0). 
 
The proportions of each gender that present to hospital emergency departments and            
sports medicine clinics for treatment of football injuries are significantly different          
between the two settings. Table 32 shows the proportions of each gender that present             
to these treatment settings. 
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Table 32       Gender of injured football players presenting to sports medicine 
clinics and hospital emergency departments 
Table 32 shows that there is no difference between the two treatment settings with            
respect to the proportion of male football participants treated. However, a significantly 
higher proportion of female football players presents to hospital emergency               
departments for treatment of their injuries. Whilst this is true for the overall injury 
presentations, this significantly higher proportion of female players presenting to           
hospital emergency departments was not evident when the cases were separated into          
adult and child groups. 
 
A significant association existed between the distribution of the ages of injured football 
players presenting to sports medicine clinics and hospital emergency departments                         
(Ȥ2=174.5, df=7, p<0.001). The proportions of injured players from each age category 
are included in Table 33. 
 
Table 33          Ages of injured players presenting to sports medicine clinics and 
hospital emergency departments 
   *shading denotes the categories where a significant difference between the proportions                              
     presenting to each treatment setting exists 
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Sports medicine clinics appear to service significantly fewer players under the age of           
20 years than hospital emergency departments. A significantly higher proportion of           
injured football players aged 25-29 years present to sports medicine clinics than              
hospital emergency departments. 
 
6.2 CAUSE, NATURE AND BODY REGION INJURED. 
 
To further understand the differences between injuries that present to sports medicine 
clinics and injuries that present to hospital emergency department, details about the  
injuries are required. The VEMD provides information on the cause of injury, the body 
region injured and the nature of the injuries seen. Through collapsing and matching of 
SMIS categories, it is possible to make a comparison of the types of injuries seen by            
each treatment setting with respect to these injury variables. The results of these 
comparisons are discussed in this section. 
 
A significant association exists between the cause of injuries treated at sports medicine 
clinics and those presenting to hospital emergency departments (Ȥ2=344.2, df=5,           
p<0.001). Table 34 summarises the cause of injuries presenting at these two                   
treatment settings. 
 
Table 34      Cause of football injuries presenting to sports medicine clinics and 
hospital emergency departments 
A higher proportion of VEMD cases (39.8%, n=743) could not be assigned an accurate 
mechanism of injury from the narrative text description of the injury event when          
compared with similar data presenting to sports medicine clinics (2.0%, n=37). Despite 
this, it appears that significantly higher proportions of injuries caused by overuse,  
collisions and “other” traumatic incidents present to sports medicine clinics than 
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hospital emergency departments. Conversely, significantly higher proportions of             
injuries caused by being struck by a person/object and falls present to hospital              
emergency departments than sports medicine clinics. These results suggest that the            
pattern of causes of football injuries that present to sports medicine clinics and hospital 
emergency departments are quite different. 
 
Comparison of the causes of injuries presenting to sports medicine clinics and hospital 
emergency departments by age groups demonstrate a significant association between              
the two treatment settings for both adults (Ȥ2=248.4, df=5, p<0.001) and children                        
(Ȥ2=83.5, df=5, p<0.00l). Table 35 shows the comparison of adult sports medicine 
clinic and adult hospital emergency department injury presentations with respect to the 
cause of injury. 
 
Table 35         Causes of injuries to adult football players presenting to sports 
medicine clinics and hospital emergency departments 
As was also seen in the overall comparison, a higher proportion of injuries caused by 
collisions, overuse and “other” traumatic incidents present to sports medicine clinics            
when compared with hospital emergency departments. Injuries caused by being struck             
by a person/object and falls present in significantly higher proportions to hospital 
emergency departments than sports medicine clinics. 
 
In children, whilst a significant association exists between the two treatment settings,          
the pattern of causes of injuries presenting to these settings is different to that seen in         
the overall and adult comparisons. Table 36 shows the causes of injuries to child          
football players presenting to sports medicine clinics and hospital emergency          
departments for treatment. Overall, a significantly higher proportion of child football 
injuries caused by being struck by a person/object present to hospital emergency 
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departments whilst a significantly higher proportion of overuse injuries present to sports 
medicine clinics. 
 
Table 36     Causes of injuries to child football players presenting to sports 
medicine clinics and hospital emergency departments 
    *Shading denotes the categories where a significant difference between the proportions                          
      presenting to each treatment setting exists 
 
The body regions injured during football also showed a significant association between 
cases presenting to sports medicine clinics and cases presenting to hospital                 
emergency departments (Ȥ2=439.3, df=3, p<0.001). Table 37 indicates where this                 
difference lies. 
 
Table 37      Body regions injured by injured football players presenting to 
sports medicine clinics and hospital emergency departments 
   *Shading denotes the categories where a significant difference between the proportions                          
    presenting to each treatment setting exists 
 
Significantly higher proportions of head/neck and upper limb injuries related to football 
present to hospital emergency departments for treatment than to sports medicine                 
clinics. In contrast, a significantly higher proportion of lower limb injuries present to 
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sports medicine clinics than hospital emergency departments. Both settings appear to            
treat similar proportions of trunk injuries. This pattern of body regions injured shown by 
the overall comparison was consistent across both adult (Ȥ2=329.6, df=3, p<0.001) and                     
child (Ȥ2=78.9, df=3, p<0.001) age groups. Tables 38 and 39 show the body regions                  
injured by adult and child football players presenting to sports medicine clinics and                   
hospital emergency departments for treatment. 
 
Table 38        Body regions injured by adult football players presenting to sports 
medicine clinics and hospital emergency departments 
     *shading denotes the categories where a significant difference between the proportions                           
      presenting to each treatment setting exists 
 
 
Table 39       Body regions injured by child football players presenting to sports 
medicine clinics and hospital emergency departments 
   *shading denotes the categories where a significant difference between the proportions                        
    presenting to each treatment setting exists 
 
The nature of injury categories was collapsed into six broader categories to enable 
comparisons to be made between sports medicine clinic and hospital emergency 
department data. A significant association existed between the types of injuries seen                
by hospital emergency departments and sports medicine clinics with respect to the 
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nature of presenting injuries (Ȥ2=394.5, df=5, p<0.001). The proportions of each nature              
of injury presenting to the two treatment settings are included in Table 40. 
 
Table 40         Nature of football injuries presenting to sports medicine clinics 
and hospital emergency departments 
   *Shading denotes the categories where a significant difference between the proportions                       
    presenting to each treatment setting exists 
 
Both sports medicine clinics and hospital emergency departments appear to see similar 
proportions of sprains, strains, lacerations, abrasions, bruising, dislocations and 
subluxations. However, a significantly higher proportion of fractures and injuries to  
viscera (e.g. brain, eye, abdominal organs) are treated within hospital emergency 
departments. A significantly higher proportion of “other” natures of injury such as intra- 
articular pathologies, bursitis, enthesopathies, etc. present to sports medicine clinics. 
 
Again, the pattern of natures of injury presenting to both treatment settings is              
consistent across the adult (Ȥ2=310.2, df=5, p<0.001) and child (Ȥ2=72.3, df=5, p<0.001) 
age groups. Tables 41 and 42 show the nature of child and adult football                             
injuries that present to sports medicine clinics and hospital emergency departments. 
 80
Table 41     Natures of adult football injuries that present to sports medicine 
clinics and hospital emergency departments 
   *Shading denotes the categories where a significant difference between the proportions 
    presenting to each treatment setting exists 
 
 
Table 42      Natures of child football injuries that present to sports medicine 
clinics and hospital emergency departments 
   *Shading denotes the categories where a significant difference between the proportions  
    presenting to each treatment setting exists  
 
The coding limitations of the VEMD limit more direct comparisons with sports medicine 
clinics. Despite this, it appears that the demographic profile and injury patterns            
presenting to sports medicine clinics and hospital emergency departments are distinctly 
different. Hospital emergency departments appear to treat higher proportions of              
injuries that would be considered more severe such as head/neck injuries, fractures               
and visceral trauma when compared with sports medicine clinic data. Information from 
 81
one source complements the other as information on different injury patterns present to 
both. Combining the data from both of these injury sources enhances the overall  
knowledge of the epidemiology of football injuries. 
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7      COMPARISON OF PUBLISHED AUSTRALIAN 
FOOTBALL LEAGUE INJURY DATA WITH ELITE 
CASES PRESENTING TO SPORTS MEDICINE 
CLINICS 
 
As discussed in the literature review, the elite level of football has been the subject of             
the majority of research related to football injuries whilst limited data is available from  
club injury surveillance at the community and junior levels of football. This chapter 
compares the data from club-based football injury surveillance within the AFL with data 
from elite cases that present to sports medicine clinics to determine what differences            
exist between injuries seen at these two settings. Additionally, a basic understanding             
of how representative sports medicine clinic data is of injuries sustained by football      
players at the club can be gained. 
 
Injury data from the elite-level of football predominantly comes from the AFLMOA’s 
yearly injury reports. Two recent peer review publications have resulted from this          
ongoing injury surveillance (Seward et al., 1993; Orchard et al., 1998). Unfortunately,           
the reporting methods used by these authors and the lack of reporting of demographic            
data about the elite-level players precludes a detailed comparison of sports medicine           
clinic data and elite-level injury surveillance data. However, some comparisons of body 
regions injured, natures of injury, common diagnoses, age of injured players and the          
time of the year players were injured can be made across the two settings. These 
comparisons are presented in this chapter. 
 
Elite cases from sports medicine clinics include players from the AFL, VFL and VSFL 
(elite junior) competitions. These cases are compared with published club-based data          
from the AFL. 
 
7.1   DESCRIPTIVE COMPARISONS 
 
The average age of injured AFL players was 22.7 years and the average age of VSFL 
players was 16.8 years, according to. Orchard et al. (1998) for the AFLNSFL seasons             
of 1992, 1993 and 1994. The mean age of elite players presenting to sports medicine  
clinics was 19.2 years (95% CI: 18.4-20.1). The mean age of injured AFL players falls 
above upper boundary of the confidence intervals of sports medicine clinic data         
indicating a slightly lower mean age of players amongst sports medicine clinic 
presentations. However, no range or standard deviation was reported by Orchard et al.             
(1998) which limits the comparisons that can be made. 
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Seward et al. (1993) reported that the highest rates of injury in the AFL occurred during  
the months of March and April, which represent the first two months of an AFL, 
competitive football season. The months of April (23.7%) and August (15.8%) were the 
most common months in which injured elite football players presented to sports         
medicine clinics for treatment. This suggests that the pattern of elite injuries presenting        
to sports medicine clinics is different to the AFL data but, again, no variability was 
reported which limits the comparisons that can be made. 
 
Seward et al. (1993) reported the ten most common injury diagnoses sustained by AFL 
football players for the 1992 season as proportions of all injuries whilst Orchard et al. 
(1998) report the incidence of the most common diagnoses adjusted for exposure. 
Therefore, Seward et al. (1993) is used for comparison with SMIS data, as the data             
from sports medicine clinics was not able to be exposure adjusted. Table 43 lists the             
ten most common diagnoses from published AFL data and the most common                  
diagnoses of elite players presenting to sports medicine clinics. Only ten diagnoses             
were available from the published study (Seward et al., 1993) to compare with sports 
medicine clinic data. 
 
Table 43      Ten most common diagnoses of AFL players and elite players 
presenting to sports medicine clinics 
    * Shading denotes diagnoses common to both injury surveillance settings 
 
Table 43 shows that there are four common diagnoses in elite players across the two         
injury surveillance settings. These are hamstring strains, groin strains, lateral ligament 
sprains of the ankle and medial collateral ligament sprains of the knee. The AFL data 
 84
provided no indication of variability and, therefore, only limited comparisons could be 
made. It would appear that AFL players sustain a higher proportion of hamstring             
strains than elite players presenting to sports medicine clinics as the proportion of AFL 
players was not included in the confidence intervals of the sports medicine clinic data. 
Similarly, it would appear that a higher proportion of medial ligament injuries of the           
knee in elite players present to sports medicine clinics than reported by AFL data 
collections. Both settings appear to report similar proportions of ankle sprains and             
groin strains. 
 
Joint and ligament injuries predominate in the list of most common diagnoses of elite 
players presenting to sports medicine clinics (Table 43) which is reflective of the high 
proportion of joint/ligament injuries treated in this setting. Additionally, the most            
common diagnoses of AFL players recorded at their respective clubs were            
predominantly muscle strains and superficial injuries such as bruising and lacerations.           
This suggests that these more minor injuries could be more likely to be treated on site             
by club medical staff, rather than present to a sports medicine clinic for treatment. 
 
7.2 BODY REGION INJURED AND NATURE OF INJURY 
 
There was a significant association between the pattern of body regions injured by AFL 
players and elite players who present to sports medicine clinics for treatment (Ȥ2=11.2, 
df=3, p=0.01). Table 44 provides the proportions of each body region presenting to          
sports medicine clinics and AFL club injury surveillance. 
 
Table 44           Body regions injured by elite football players presenting to sports 
medicine clinics and AFL club injury surveillance 
It appears that a significantly higher proportion of head and neck injuries was reported             
by AFL club injury surveillance than elite cases presenting to sports medicine clinics. 
These results could suggest that head and neck injuries are less likely to require 
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treatment at a sports medicine clinic, probably because the minor injuries are treated               
on-site whilst the severe ones require hospital presentation. Both surveillance settings 
recorded similar proportions of upper limb, lower limb and trunk injuries. 
 
A significant association existed between the natures of injuries reported by AFL club 
surveillance and elite cases presenting to sports medicine clinics (Ȥ2=39.3, df=4,           
p<0.001). Table 45 includes the proportions of each nature of injury presenting to the  
injury surveillance settings of elite players. 
 
Table 45     Nature of injuries reported by AFL club surveillance and elite cases 
presenting to sports medicine clinics 
A significantly higher proportion of joint/ligament sprains presented to sports medicine 
clinics than was reported by AFL club injury surveillance. This could suggest that 
joint/ligament sprains are more likely to require treatment away from the club setting, 
probably due to their traumatic causes and the need for investigations (e.g. Xray). 
However, the similar proportions of fractures managed at both surveillance settings          
tends not to support this reason. The significantly lower proportion of lacerations and 
bruises managed by sports medicine clinics probably reflects the relatively less severe 
nature of these injuries and the presence of medical staff at elite clubs to treat these             
more minor injuries on-site. 
 
Overall, the limited comparisons that can be made between elite cases presenting to         
sports medicine clinics and data from injury surveillance within AFL football clubs 
indicates a different pattern of injury such as the body region injured, nature of injury        
and diagnosis. Again, this indicates that information from one source only does not  
provide a broad enough epidemiological picture to plan accurate and appropriate injury 
prevention activities for Australian football. These results also indicate what types of 
injuries require treatment in a formal setting. 
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8       COMPARISON OF JUNIOR FOOTBALL INJURY 
DATA FROM SPORTS MEDICINE CLINICS AND 
CLUB-BASED INJURY SURVEILLANCE 
 
The previous chapter compared the sports medicine clinic data with elite-level               
published data collected from clubs to determine whether valid comparisons can be            
made and whether differences existed between data from these two settings. This            
chapter describes the results of comparing club-based junior data with sports medicine 
clinic data of junior football injury presentations to determine what similarities and 
differences exist between the data collected within sports medicine clinics and data 
collected within clubs. 
 
One study has described the pattern of injuries sustained by child and adolescent         
football players participating in modified rules, under 10 and under 15 competitions by 
collecting data within clubs (McMahon et al., 1993). The following sections compare        
the results of this study with the results from sports medicine clinics for competitive 
football cases under the age of 15 years. This type of comparison enables a better 
understanding of the pattern of injuries sustained by child and adolescent football            
players and which of these injuries are more likely to require treatment in a setting such          
as a sports medicine clinic. Additionally, an indication is provided of how          
representative the epidemiology of injuries presenting to sports medicine clinics is of            
the broader child/adolescent football injury pattern. 
 
8.1 COMPARISON OF DEMOGRAPHIC DATA 
 
No summary statistical information was available regarding the mean age of              
participants in the study by McMahon et al. (1993). This means that only published            
injury data could be compared with the raw data from sports medicine clinics. The 
proportions of each gender were provided for all of the study participants (n=1253), not  
just those participants who were injured. The proportions of each gender that present            
to sports medicine clinics and club injury surveillance are displayed in the Table 46. 
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Table 46       Gender of child and adolescent football participants presenting to 
sports medicine clinics and club-based injury studies 
Both sports medicine clinics and club-based studies reported similar proportions of          
males and female football participants as judged by the overlapping confidence         
intervals. 
 
8.2 COMPARISON OF INJURY FACTORS 
 
Information available from McMahon et al. (1993) for comparison with sports medicine 
clinic data included the body region injured, nature of injury, activity performed at the  
time of injury and the mechanism of injury. These variables were reported by                   
McMahon et al. (1993) using categories similar to data from sports medicine clinics.               
The results of these comparisons are reported in this section. 
 
Comparing the activity performed at the time of injury of players presenting to sports 
medicine clinics and injured players reported in club-based injury surveillance shows a 
significant association between the data collection settings (Ȥ2=43.9, df=8, p<0.001).            
Table 47 shows this comparison. 
 
Table 47 shows that a significantly lower proportion of children who sustained their         
injury whilst gathering the ball or competing in a pack situation presented to sports 
medicine clinics than was reported by club-based injury surveillance. Otherwise, the           
types of activities being performed at the time of injury by child football players were 
relatively consistent across both surveillance settings. 
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Table 47      Activity performed at the time of injury by child football players 
from club-based studies and cases presenting to sports medicine clinics 
When comparing the actual mechanism or cause of injury of players in these two 
settings, a significant association existed (Ȥ2=16.5, df=3, p<0.001). Table 48 lists the                    
causes of injuries in each of these injury surveillance settings. 
 
Table 48       Causes of injuries to child football players presenting to sports 
medicine clinics and reported by club-based injury studies 
A significantly higher proportion of injuries caused by overexertion presented to sports 
medicine clinics for treatment than was reported by the club-based study. However,             
both sports medicine clinics and clubs reported similar proportions of injuries caused by 
collisions, falls and being hit by the ball. 
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A significant association existed between the body regions injured by child football 
players presenting to sports medicine clinics and the body regions reported by club-           
based injury surveillance (Ȥ2=25.7, df=3, p<0.001). The proportions of body regions     
injured are displayed in the Table 49. 
 
Table 49 Body regions injured by child football players presenting to sports 
medicine clinics and reported by a club-based injury study of junior football 
players
 
A significantly higher proportion of head and neck injuries was reported by injury 
surveillance within junior clubs than reported by sports medicine clinics. This suggests         
that the head and neck injuries sustained by child football players are either relatively 
minor and do not require presentation at a sports medicine clinic, or these injured          
children are seeking treatment elsewhere (e.g. hospital emergency departments). Both  
clubs and sports medicine clinics reported similar proportions of lower limb, upper limb 
and trunk injuries which suggests that sports medicine clinics are relatively           
representative of the injuries that are reported by clubs with respect to the body region 
injured. 
 
A significant association also existed between club data and sports medicine clinic data 
with respect to the nature of presenting injuries (Ȥ2=68.5, df=7, p<0.001). Table 50 lists                
the categories of the nature of injury variables and the proportions of each seen in both 
sports medicine clinic and club settings. The categories used for comparison were              
those reported by McMahon et al. (1993). 
 90
Table 50      Nature of injuries sustained by child football players presenting to 
sports medicine clinics and reported by a club-based injury study 
A significantly higher proportion of concussion injuries was reported by club-based          
injury surveillance and this reflects the higher proportion of head and neck injuries 
recorded by this setting when compared with sports medicine clinics. Significantly            
fewer abrasions and lacerations were treated within sports medicine clinics than             
reported by clubs and reflect the relative minority of these types of injuries. Sports 
medicine clinics reported significantly higher proportions of fractures and “other”            
natures of injury than clubs. The high proportion of fractures reflects the severity of           
these injuries and the need for presentation at a treatment setting. The “other” nature             
of injury category included pathologies such as enthesopathies, bursitis, tendinitis, etc.         
The higher proportion of these treated within sports medicine clinics probably reflects           
the expertise of the staff within these clinics and the availability of diagnostic            
procedures to assist in classifying natures of injury accurately. In contrast, the data 
collectors in the club-based study were not medical or allied health professionals 
(McMahon et al., 1993). 
 
Overall, the pattern of injuries to child, competitive football players presenting to sports 
medicine clinics appears different to injuries reported at the players’ clubs. This 
comparison gives an indication of what types of injuries to children require treatment         
away from the club. Whilst a large number of injuries can be recorded in club injury 
surveillance, this type of data collection sheds little light on the types of injuries that 
require treatment in a formal setting such as a sports medicine clinic. 
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9           COMPARISON OF COMMUNITY-LEVEL FOOTBALL   
INJURY DATA FROM SPORTS MEDICINE CLINICS 
AND CLUB INJURY SURVEILLANCE 
 
The results of this thesis so far indicate that the pattern of football injuries presenting to 
sports medicine clinics is quite different to the pattern of injuries presenting to hospital 
emergency departments, elite club injury surveillance and junior football club injury 
surveillance. Whether this pattern extends to club based injury surveillance in amateur             
or community-level football is explored in this chapter. 
 
As discussed in chapter three of this thesis, three studies have been published             
describing the patterns of injuries sustained by football players in the community  
(Faulkner & School, 1985; Roberts et al., 1995; Shawdon & Brukner, 1994). Shawdon         
and Brukner (1994) represents the most recent study published in the peer-review          
literature and is therefore used for comparison with sports medicine clinic data. The         
study by Shawdon and Brukner (1994) prospectively recorded injuries sustained by 
participants of one amateur football club over a full season. All injuries that resulted in         
at least one missed game, plus all fractures, lacerations and concussions that came to         
the attention of the club doctor were recorded (Shawdon & Brukner, 1994). Data        
available from this study for comparison includes information on the body region          
injured, mechanism of injury, nature of injury and most common diagnoses.        
Unfortunately, no demographic data was available for comparison with sports medicine 
clinic data. 
 
Shawdon & Brukner (1994) report the cause of injury as either “traumatic” or “overuse”. 
Only the proportion of injuries related to trauma was reported (65%). The implication           
is, therefore, that 35% of injuries recorded in this study were due to overuse. Table 51 
displays the results of the comparison of sports medicine clinic with club-based data 
regarding the causes of injuries. 
 
A significantly higher proportion of overuse injuries was reported by club-based injury 
surveillance when compared with data from sports medicine clinics, as judged by the          
non-overlapping confidence intervals. 
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Table 51       Causes of injuries to community-level football players presenting 
to sports medicine clinics and a club-based injury study 
Comparison of the body regions injured by community-level football players presenting          
to sports medicine clinics with club-based data demonstrated a significant association         
(Ȥ2=33.4, df=3, p<0.001). The proportions of each injured body region presenting to 
these two settings are displayed in Table 52. 
 
Table 52 Body regions injured by community-level football players 
presenting to sports medicine clinic and reported by club-based injury 
surveillance
A significantly higher proportion of head and neck injuries was recorded by club-based 
injury surveillance than sports medicine clinics. Again, this suggests that head and            
neck injuries are either minor enough to be treated within the club setting or are             
seeking treatment at a different treatment setting (e.g. hospital emergency              
department). Both club-based and sports medicine clinic injury surveillance reported 
relatively equal proportions of upper limb, lower limb and trunk injuries suggesting that 
sports medicine clinics are relatively representative of the injuries that are reported by  
clubs with respect to the body region injured. 
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Comparison of the nature of injuries reported by each injury surveillance setting                
showed a significant association (Ȥ2=66.5, df=5, p<0.001). The proportions of each           
nature of injury presenting to the two settings are illustrated in the Table 53. 
 
Table 53 Nature of injuries sustained by community-level football players 
presenting to sports medicine clinics and reported by club-based injury 
surveillance
A significantly lower proportion of concussion injuries present to sports medicine clinics 
when compared with club-based injury surveillance results. This reflects the low       
proportion of head and neck injuries that present to sports medicine clinics.              
Additionally, a significantly higher proportion of “other” natures of injury was reported by 
sports medicine clinics than by club-based injury surveillance. This probably reflects          
the relatively low number of cases in the club-based study and the availability of 
investigative procedures for complex diagnoses available to sports medicine clinic staff. 
 
The most common injuries reported by Shawdon and Brukner (1994) and the most 
common diagnoses of community-level injuries presenting to sports medicine clinics          
are included in Table 54. As opposed to the study by Seward et al. (1993) where only           
ten diagnoses were available for comparison, nineteen diagnoses were published by 
Shawdon and Brukner (1994). 
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Table 54 Most common diagnoses of injuries to community-level football 
players presenting to sports medicine clinics and reported by club-based injury 
surveillance
 
* Shading denotes common diagnoses to both injury surveillance settings 
 
All but eight (four from each setting) of the 19 most common diagnoses are common to  
this group indicating a relatively consistent pattern of diagnoses made. Of the               
diagnoses common to both injury surveillance settings, both settings report similar 
proportions. The exception to this is concussion. A significantly higher proportion of 
concussions was reported by club-based injury surveillance when compared with data         
from sports medicine clinics. 
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Overall, the pattern of community-level football injuries presenting to sports medicine 
clinics appears different to the pattern of injuries recorded by club-based injury  
surveillance within an amateur club. 
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10 DISCUSSION OF THE SPORTS MEDICINE CLINIC 
FOOTBALL INJURY DATA AND THE IMPLICATIONS 
FOR INJURY PREVENTION 
 
This chapter discusses the major findings of the descriptive epidemiology of football 
injuries presenting to sports medicine clinics and the implications of these findings for 
injury prevention in the sport. 
 
10.1 OVERALL RESULTS 
 
As discussed in the introduction of this thesis, the majority of available football injury          
data is from elite, club surveillance and hospital emergency departments. Only limited 
studies have been undertaken investigating the pattern of injuries sustained by           
community-level and junior football players. Therefore, there is a deficiency of injury 
information regarding the less severe injuries sustained by community-level, junior and 
recreational football participants that do not require hospital presentation. 
 
This thesis has provided a detailed description of the epidemiology of football injuries 
presenting to sports medicine clinics for the first time. Whilst one injury surveillance        
study from an Australian sports medicine clinic has been published, no football specific 
information was provided by this study (Baquie & Brukner, 1994). Football injury data 
from the sports medicine clinic setting is a valuable asset to the football and injury 
prevention communities as it provides information on the injuries that do not present to 
hospital but still require formal treatment from a variety of sports medicine          
professionals. 
 
The results from this thesis indicate that football is the sport most associated with injury 
presentation to a sports medicine clinic. This ranking supports the findings of Baquie         
and Brukner (1994) who found a much lower proportion of football cases (14%)          
compared to the results of this thesis (29%) and provided no football specific injury         
data for comparison. There are several possible reasons for the difference seen. The          
clinic utilised by Baquie and Brukner (1994) for injury surveillance is located close to          
the central business district of Melbourne, specialises in athletic (track and field)             
injuries and has affiliations with elite football clubs. In contrast, the five clinics used to 
collect data reported in this thesis are located in inner and outer Melbourne suburbs             
and have sponsorship affiliations with a variety of community football leagues. The 
majority of football participants play at the community level and are likely to participate, 
and therefore get injured, during leisure time (i.e. outside work or school hours). As              
such, they would generally seek treatment close to their place of participation or close 
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to home. The higher proportion of injured participants presenting to the five clinics 
involved in the collection of data for this thesis is likely to be due to these clinics’  
locations and the close association with local clubs and leagues. A high proportion of          
cases reported that they attended the sports medicine clinic due to its location or           
through a club/association connection with the clinics. This supports the proposed        
reasons for the greater proportion of injured football participants who presented to          
sports medicine clinics found in this thesis when compared with the study by Baquie            
and Brukner (1994). The high proportion of players who were referred to the         
participating sports medicine clinics by a club trainer further highlights the strong ties          
that the participating clinics had with local football clubs. 
 
Whilst the proportion of sports injury cases associated with football seems high in 
comparison to the earlier sports medicine clinic study (Baquie & Brukner, 1994), this 
figure is consistent with results from several other treatment settings. In Victoria, 36%         
of adult and 31% of child sports injury presentations to hospital emergency           
departments were related to football (Routley, 1991; Routley & Valuri, 1993).          
Nationally, 22% of adult sports injury presentations to hospital emergency departments 
were due to football (Finch et al., 1998). In both national and Victorian hospital         
emergency department settings, these proportions ranked football as the sport leading           
to the greatest number of injury presentations. A similar result was found in a small  
general practice sports injury surveillance project in Melbourne where football was the 
sport associated with the highest proportion of injury presentations over a one year        
period with (27% of cases) (Jago & Finch, 1998). Overall, football consistently ranks         
as the sport most associated with injury presentation to a treatment setting and            
highlights that football should be a high priority in injury prevention activities. 
 
The demographic profile of injured football players presenting to sports medicine clinics        
is not surprising. Football is considered a high intensity, full body contact sport that is  
most popular amongst young males. The results from sports medicine clinics reflect        
this with a relatively low mean age, a high proportion of males treated and the 
predominance of students and tradespeople treated in this setting. 
 
The high proportion of injured football players who consult a doctor first with their injury 
is indicative of two factors. Firstly, the majority of injuries were traumatic in origin and 
therefore, players probably considered a doctor the most appropriate practitioner to  
initially assess their injury. For example, a laceration may need suturing from a doctor          
or an injury to a joint may require an Xray to exclude a fracture. Additionally, often club  
or association insurance policies require an injured player to seek medical consultation 
before their claim will be approved. Both of these reasons for the high proportion of 
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players who consulted a doctor first are potentially supported by the injury surveillance 
results. The majority of players with club or association insurance cover consulted a           
doctor first whilst a smaller, but still high, proportion of players who either did not have         
or were unsure whether they had club insurance also consulted a doctor first. Players         
who have not consulted a physiotherapist or allied health professional before may think  
that a doctor’s referral is necessary to see an allied health professional and this could       
also contribute to the high proportion of players that attend a doctor first. 
 
The second most common practitioner group seen by injured football players within      
sports medicine clinics was physiotherapists whilst consultations with massage       
therapists and podiatrists were relatively rare. Physiotherapists treat both traumatic          
and overuse football injuries. Players are often referred to physiotherapists to            
rehabilitate the injured player for return to full participation. Some players may not 
consider their injury severe enough to warrant a visit to a doctor but may still require 
assessment and rehabilitation of their injury. Others may have consulted a doctor from 
another setting such as a general practice and been referred for physiotherapy             
treatment. Therefore, it is not surprising that almost one third of injured players seek 
treatment from a physiotherapist first within the sports medicine clinic setting. This          
lower proportion of injured football players presenting to physiotherapists could also  
reflect the medical staff profile of football clubs. Since the majority of injured football 
players presenting to sports medicine clinics are from adult, community competitions,  
these clubs could already employ or have an association with a physiotherapist and 
therefore, not require the physiotherapy services of sports medicine clinics. 
 
The very small number of injured football players who consult a massage therapist or 
podiatrist on their first visit to a sports medicine clinic for their injury may be reflective of 
the high proportion of traumatic injuries sustained by the players. These professions          
are probably more often involved in treating overuse injuries and are often used as 
secondary treatment sources from doctors, physiotherapists, etc. Therefore, the low 
proportion of cases who see a massage therapist or podiatrist first is expected.            
However, due to the very low number of cases, definitive conclusions on the reasons           
for presentation to these practitioners and the pattern of injuries that they see cannot             
be made. 
 
The high proportion of adult and junior community football players who present to       
sports medicine clinics for treatment of their injury supports the hypothesis that this          
setting is a relatively common place of treatment for sports injuries from the community. 
This result, as discussed earlier, reflects the location of the clinics within a variety of 
Melbourne suburbs and the close association of these clinics with local football 
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leagues. Therefore, sports medicine clinics are an appropriate setting in which to            
collect data about injuries sustained by community football players. 
 
The relatively small number of injuries to elite football players treated within sports 
medicine clinics reflects the smaller number of players who compete at this level. 
Additionally, elite clubs tend to have qualified health professionals such as sports 
physicians and physiotherapists present at the club and therefore, the need for players         
to seek medical treatment outside the club setting is reduced. 
 
The low proportion of recreational football injuries presenting to sports medicine clinics          
is more difficult to interpret without accurate participation rates for this level of football. 
The fewer injury presentations could reflect a smaller number of people participating in 
recreational football. However, this result could also reflect a lower injury risk          
associated with this level of play. Recreational football represents people who do not 
formally compete in teams but who play the game as an irregular, leisure activity. As          
such, it is characterised by fewer players participating at one time, less intensity and           
less body contact. Additionally, recreational players are unlikely to have sports specific 
injury insurance and could seek treatment somewhere where the perceived cost is less          
(e.g. bulk billing private practice). 
 
The number of years that injured players presenting to sports medicine clinics had         
been participating in football is indicative of player experience and is related to age as 
shown by the similarly skewed distributions of these two factors. The number of hours         
that football players participate in football is less likely to be related to age than the  
number of years they had participated in football. Instead, the hours per week of 
participation is probably more related to the level of participation and the demands of            
each competition. 
 
The majority of community-level, adult football players participate for between five and 
nine hours per week. This would coincide with two formal training sessions and one        
match per week. To participate at the elite senior or junior levels of football requires           
high fitness and skill levels. Therefore, the high proportion of elite cases who             
participate for ten or more hours per week is understandable. Since elite clubs are  
generally scheduled to play one match per week, the remaining time would be            
accounted for by training. 
 
Conversely, the majority of recreational football players participate for up to two hours          
per week, reflecting the non-competitive and unorganised nature of this type of 
participation. Junior, competitive football players mostly participate for less than ten         
hours per week. However, a significant proportion of junior players participate for less 
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than five hours per week which indicates that the demands of junior football clubs with 
respect to training and competition are less than for their adult, community-level 
counterparts. 
 
The years played and the number of hours participated in football per week provide an 
indication of exposure levels for injured football players and the pattern of participation 
across the levels. However, this information is not enough to calculate exposure-         
adjusted injury rates, as no comparable data is available from uninjured football 
participants. Therefore, no conclusion can be drawn on the injury risk of participating in 
football at its various levels from this study. 
 
Football requires fitness, strength, endurance, flexibility, agility and skill (Jaques, 1994). 
As such, training is required to develop and maintain the fitness and skills required to 
participate in football competition. However, poorly designed training programs can 
contain or lead to training errors which can overload the body’s natural ability to adapt        
to the demands of sport, leading to injury (Taunton, I 993). Therefore, knowledge of          
the context under which football injuries are sustained is important in determining          
whether it is training or competition that poses the greatest injury risk. A high            
proportion of football injuries occurring at training would suggest training errors and 
therefore, if these are to be prevented, the role of training must be targeted by injury 
prevention activities. The results from football injury surveillance in sports medicine  
clinics suggest that this is not the case. 
 
Most injuries presenting to sports medicine clinics were sustained during competition 
whilst relatively few occurred during organised training. This pattern has been found in      
a number of studies and suggests that the risk of injury during competition is higher        
than during training (Seward & Patrick, 1992; McMahon et al., 1993; Seward et al.,          
1993). The low proportion of training injuries sustained by football players is most 
probably reflective of the differences in content, intensity and competitiveness when 
compared with football competition. 
 
A football match involves high intensity running, full body contact and constant physical 
competition but is less frequent and of shorter duration than time spent in football          
training sessions. This explains the high proportion of traumatic injuries sustained           
during competition and the much lower proportion of overuse injuries sustained during 
competition. 
 
Football training generally concentrates less on competition but more on fitness, skill 
improvement and developing team strategies. Body contact activities are much less 
frequent at training and players are generally more careful as they would not wish to 
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sustain an injury or cause an injury to a team-mate that could jeopardise their chances         
of competing and the team’s success. Overall, more time is spent training than         
competing and training is often less intense but more repetitious. This is reflected in        
the high proportion of overuse injuries sustained during organised training and self- 
training that present to sports medicine clinics for consultation with a sports medicine 
professional. The much lower proportion of traumatic injuries that are sustained during 
training also supports this theory of less intense activity and a lower frequency of body 
contact episodes at training. 
 
Football is played on an oval-shaped field of natural turf. Both training and football 
matches are generally conducted on the designated playing field though alternative        
places for training may be used. For example, training may involve a gym using       
weight-training equipment or could involve a street run. Recreational football can be 
played anywhere and is commonly played on a vacant football field, park, backyard or         
a quiet street. Therefore since a variety of places can be used for football participation, 
injuries can occur within any of these settings. This is reflected in the results of football 
injuries presenting to sports medicine clinics. Since the majority of injuries occurred  
during competition or organised training, a significantly higher proportion of football 
injuries occurred whilst on a playing field. Relatively few injuries occurred at locations 
other than football fields and indicate that most football players, regardless of level, use           
an area designated for football. As such, information on the pattern of usage of places          
for football participation was gained although the appropriateness or the safety of these 
venues could not be determined from the information contained in this thesis. 
 
However, playing fields vary enormously in the facilities available and the condition of        
the playing turf. Therefore, whilst playing fields are an appropriate and common place         
for football participation, they can still contribute to injury occurrence. For example, 
exposed sprinkler outlets, sharp objects, rubbish or an uneven surface could all          
contribute to injury occurrences (Gabbe et al., 1998). There has been an increasing         
interest in the role of ground conditions, particularly ground hardness, in the occurrence        
of football injuries. Orchard et al. (1997a) found an increased risk of injury for all         
injuries, and particularly ACL injuries, on football grounds outside of Victoria, which         
were the harder grounds on measuring with a penetrometer (device used to measure             
the hardness of turf). McMahon et al. (1993) found that 42% of injuries recorded in 
children’s football occurred on firm grounds. Of the 11 % of injuries that occurred on          
hard (harder than firm) grounds, 21 % of these were injuries were fractures, though no 
objective measure of ground hardness was undertaken. Whilst the results of these 
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studies are not definitive, they suggest that ground conditions can potentially affect           
injury occurrence. 
 
Whilst data was collected within sports medicine clinics regarding the environmental        
and playing conditions at the time of injury, no useful information was obtained from         
this question. Therefore, the results were not included in this thesis. Most reported          
aspects of the weather such as “fine” or “cold” without a description of the condition of        
the ground or whether it played a role in the occurrence of their injury. The results  
obtained from this question probably reflect a combination of poor question design (i.e.           
not specific or detailed enough), a lack of detail in the injured players’ responses and, 
potentially, a lack of understanding by football players that the environmental         
conditions could contribute to injury occurrences. Therefore, no conclusion could be  
drawn about the impact of playing conditions, or the environment, on the occurrence of 
injuries. The majority of football injuries presenting to sports medicine clinics were        
related to body contact, which suggests that, the weather or ground conditions          
probably played little role in the occurrence of these injuries. However, other common 
causes of injuries treated within sports medicine clinics were overuse, awkward        
landings, twisting/rotational episodes and falls which could have been related to ground 
conditions or the environment. Further information about the state of playing fields          
would be required to determine whether the place of injury contributes to injury 
occurrences in the case of football injuries presenting to sports medicine clinics. 
 
Football players are required to perform a variety of skills during training, competition          
and recreation. This is reflected in the results of football injuries presenting to sports 
medicine clinics. Overall, players can be injured performing virtually any skill required         
in football. Injured players presenting to sports medicine clinics sustained injuries             
whilst performing both attacking and defensive skills. Most commonly, running with the 
ball, chasing an opponent, marking or kicking the ball resulted in the player sustaining          
an injury. The ball carrier is probably the most vulnerable player as the object of             
football is to gain possession of the ball and then progress it to the player’s attacking             
end of the field to score. The player carrying or attempting to dispose of the ball is the 
primary object of opponents and can be chased or tackled at any time, therefore             
running the risk of injury. Marking also carries with it an injury risk as multiple players 
often compete for a mark simultaneously whilst other players in the pack can be  
attempting to “spoil” the mark by punching the ball away. The close proximity of            
players increases the chances of body contact and therefore, injury. 
 
Knowledge of the mechanism of injury is crucial in developing injury prevention  
strategies. The mechanism or cause of injury allows potential ways of intervening to be 
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developed to prevent the occurrence of an injury under similar circumstances. The             
results regarding football injuries presenting to sports medicine clinics suggest that a         
focus of injury prevention activities in football should target body contact episodes and 
overuse injuries as a priority since these are the most common causes of injuries          
requiring formal treatment. 
 
As seen with the skill performed at the time of injury, the mechanisms of football        
injuries are numerous. Being struck by another person accounted for a large number          
of injury cases presenting to sports medicine clinics. These cases included being            
tackled, pushed, bumped or hit by another player. The second most common cause of 
injury was colliding with another person such as tackling, bumping, pushing or hitting 
another player. Whilst overuse still ranks as the third most common cause of football 
injuries, it accounts for a much lower proportion of injuries than body contact. Less         
than four percent of cases were caused by being hit by the ball, indicating that ball- 
handling errors are not a common cause of football injuries. 
 
Overall, the vast majority of football injuries presenting to sports medicine clinics were 
caused by traumatic incidents. Since there is no football specific data available from           
other sports medicine clinic injury surveillance, it is difficult to determine how this           
pattern of injury causes compares with that found by other sports medicine clinics. The 
high proportion of traumatic injuries treated within the participating sports medicine  
clinics could reflect the operation of weekend casualty services by these clinics during          
the football season. These casualty services provide an alternative to hospital or          
general practice visits for injured football players and are promoted to local football 
leagues. 
 
It is also important to note that sports medicine clinics, like other places of treatment, 
service the types of injuries that injured players consider significant enough to seek 
treatment for. As such, the low proportion of overuse injuries could underestimate the          
true ratio of overuse injuries to traumatic injuries in the football population as players          
who have developed an overuse type injury may not seek treatment if the injury still          
allows them to participate. Alternatively, a player who has sustained an overuse injury 
could seek treatment from a different setting such as a general practice, physiotherapy 
clinic, etc. Hence, comparison of football injury results from sports medicine clinics         
with results from other football injury surveillance settings is useful to determine the 
pattern of usage of treatment sources by injured football players (i.e. which types of  
injuries attend which treatment settings). 
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Whilst the majority of injuries sustained by football players presenting to sports           
medicine clinics were not intentional, a small but significant proportion of these injuries 
were caused by intentional incidents. A large proportion of intentional injuries involved  
the head and neck. This finding is consistent with the literature (NHMRC, 1994; Quinn, 
1983). However, there is a paucity of recent data that reports the rate of intentional          
injuries in football. 
 
The current ongoing injury surveillance system of the AFLMOA and Victorian hospital 
emergency departments do not collect or report information about the intent of the         
injury. As such, it is difficult to determine how the proportion of intentional injuries 
sustained by football players presenting to sports medicine clinics compares with club- 
based data or alternative treatment settings. Injury surveillance in sports medicine        
clinics relies on the treating professional to determine injury intent based on their          
findings and the patient’s report of the injury incident. It is extremely difficult to validate 
intent of injury data, which represents one of the limitations of collecting information for 
this injury variable. 
 
Intentional injuries are significant because they are always preventable. For a football 
injury to be intentional, it must be outside the rules of the game and involve violence 
against a person. Therefore, if players remain within the confines of the rules of            
football, violent incidents that result in injury should not happen. Football has a number         
of factors in place already that act as injury prevention strategies for intentional           
incidents. The umpires officiating at games have a duty of care to football participants          
and can assist in injury prevention through fair and consistent application of the rules 
(ASIPT, I 997). Consistent application of the rules is believed to reduce player          
frustration and prevent illegal play. Players can be sent from the field or reported by 
umpires. Reporting involves the player presenting to a disciplinary tribunal where a 
punishment is selected by the tribunal members as a deterrent to the player involved.            
Fines, suspensions and bans can all be given for rule infringements. Punishments             
meted out by the governing bodies of football act as a deterrent to all players. Strict 
penalisation of players involved in illegal play has been suggested as a safety measure             
in the literature (NHMRC, 1994). 
 
The low proportion of intentional injuries presenting to sports medicine clinics suggests 
that episodes of violent and illegal play are not particularly common in football or do not 
commonly result in an injury that requires treatment in a formal setting. This could be        
due to the rule enforcement factors described above. However, without data from               
other sources for comparison, it is difficult to gauge the extent of intentional injuries in 
football and therefore, their priority in football injury prevention activities. 
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The skill performed at the time of injury, the cause of injury and the intent of the injury 
provide a good representation of how injuries are sustained. Knowledge of any          
protective equipment worn at the time of injury enhances understanding of the 
circumstances that surround the occurrence of football injuries. Unlike other contact         
sports such as gridiron (American football), very little protective equipment is worn by 
football players (Gabbe et al., 1998; Johnson, 1993). 
 
The use of protective equipment is rarely compulsory in football competitions. Despite  
this, mouthguards are considered an essential piece of protective equipment in contact 
sports and their use is widespread in football (NHMRC, 1994; Jolly et al., 1996). A           
study undertaken in amateur football in Victoria reported that nearly 90% of players  
always wore a mouthguard during competition whilst 10% to 14% of players always         
wore a mouthguard at training (Jolly et al., 1996). External ankle supports, particularly 
taping, are also considered a relatively common piece of protective equipment used in 
football (Gabbe et al., 1998; Seward & Patrick, 1992). However, the only published         
figure regarding the proportion of players who have their ankles strapped is from elite 
competitions (70%) (Seward & Patrick, 1992). Therefore, it is not valid to compare this 
figure with results from sports medicine clinics, as the majority of injured players 
presenting to this treatment setting are community football participants. 
 
Whilst a variety of protective equipment was recorded by injured players, the most 
commonly used was a mouthguard. Given the figures described above, this is not 
surprising. However, the proportion of injured football players who reported wearing a 
mouthguard was just 3%, only a fraction of the figure reported by Jolly et al. (1996). As 
already established, the majority of injured football players presenting to sports           
medicine clinics were from the community-level of football and were predominantly 
injured during competition. Therefore, the low usage rate amongst players presenting           
to sports medicine clinics when compared with published figures is concerning and 
probably suggests a problem with this question on the data collection form with players 
omitting pieces of protective equipment not worn on the injured body part. 
 
Without published figures regarding the proportions of players who wear other types of 
protective equipment for comparison, it is difficult to objectively determine how reliably 
injured players presenting to sports medicine clinics were reporting their usage of 
protective equipment. However, it would appear that players presenting to this setting   
were only recording the protective equipment that they felt was relevant to their site of 
injury. Cross-tabulation analysis of the body site injured and use of protective                              
equipment could potentially provide more valuable information. However, the           
proportion of players who answered the question correctly could not be determined. 
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Overall, it appears that few conclusions can be drawn regarding the protective          
equipment usage of injured football players presenting to sports medicine clinics. As         
such, the data collected in sports medicine clinics regarding protective equipment use             
is unlikely to assist in informing injury prevention activities. 
 
So far, the discussion has focussed on the types of injured players who attend sports 
medicine clinics and how they sustained their injuries. Information is also required         
about the outcome of the injury such as the body region injured, nature, diagnosis and 
severity. These factors, combined with information about the injury event, enable the 
pattern of football injuries to be described. Additionally, this information also enables 
priority areas for injury prevention research to be developed through identification of           
the most common injuries and those that impact on participation most. 
 
The large number of injury types recorded indicates that sports medicine clinic 
professionals treat a wide variety of injury pathologies sustained by football players. 
However, injured football players presenting to sports medicine clinics sustain  
significantly more joint and ligament sprains than any other nature of injury. 
Muscle/tendon strains, fractures, contusions, inflammation and dislocations were also 
relatively common pathologies seen in injured football players. Lacerations also rank 
within the ten most common natures of football injuries presenting to sports medicine 
clinics. Whilst they generally require little lost participation time, the associated           
bleeding has the potential for transmission of infectious diseases and therefore, should                      
not be overlooked as a significant injury type in football (Seward et al., 1993). 
 
The ligaments and joint capsule provide restraint to excessive movement of a joint. To 
sustain a ligament/capsule sprain, dislocation or subluxation suggests that the joint has  
been forced into excessive range of motion whilst unguarded and becomes injured 
(Maitland, 1991). This indicates a traumatic episode (Maitland, 1991). Therefore, the         
high proportion of joint injuries treated by sports medicine clinic professionals is         
reflective of the major cause of football injuries, which was a traumatic incident.          
Similarly, the large number of fractures, contusions and lacerations treated is also  
reflective of the high proportion of traumatic injuries treated in this setting. 
 
Muscle/tendon strains and meniscal tears are more difficult to link to the cause of         
injury. Both overuse and trauma to the structure involved can cause each of these 
pathologies. Muscle and tendon strains can occur under traumatic circumstances such          
as overstretching or overloading the muscle such as in a quick acceleration or          
deceleration activity (Toomey, 1995). Additionally, muscles and tendons can also be 
strained through fatigue, indicating overuse of the muscle (Orchard et al., 1997b; 
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Wrigley, 1995). The cause of muscle/tendon strains can also be a combination of both 
trauma and overuse. For example, a hamstring muscle strain can occur through 
overstretching a tired muscle by performing a long kick or bending to pick the ball up off 
the ground whilst running quickly. Similarly, tears to the menisci of the knee can also           
be caused through overuse or a traumatic episode such as twist of the knee. However,  
given their high ranking within the most common natures of injury of football injuries         
and the predominance of traumatic injuries, the majority of muscle/tendon strains and 
meniscal tears are likely to be due to traumatic episodes. 
 
The predominance of lower limb injuries in football is well documented by club-based  
data collections from all levels of competitive football (Dicker et al., 1986; McMahon et 
al., 1993; Seward & Patrick, 1992; Seward et al., 1993; Shawdon & Brukner, 1994). 
However, the upper limb is the most common body region injured according to hospital 
emergency department data (Finch et al., 1998; Routley, 1991; Routley & Valuri, 1993). 
The results from sports medicine clinics more closely resemble data from club injury 
surveillance with lower limb injuries, particularly of the knee, ankle and thigh,           
accounting for the majority of football injury presentations to this setting. Upper limb 
injuries, particularly of the shoulder and hand, were the second most common whilst 
injuries to the trunk, chest, head and neck were relatively uncommon. Each body        
region demonstrates a different pattern of causes of injuries. The nature of injuries 
sustained also varies between the body regions. 
 
The body region injured was not a predictor of either the predicted amount of treatment 
required and the amount of time before a full return to participation was expected. 
However, since lower limb injuries are the most common, it would seem logical that the 
lower limb injury should be targeted in football injury prevention activities since the aim         
is to reduce the numbers of football-related injuries. 
 
Football involves more repetitive lower limb activity than upper limb due to its nature as         
a running game. In contrast, the upper limb is used for activities such as tackling,          
marking, handballing and smothering. Therefore, upper limb use is less repetitive and  
more varied. These factors of the game explain the very high proportion of lower limb 
injuries. The high proportion of overuse lower limb injuries is reflected in the nature of 
injuries to this region also. The lower limb sustained the highest proportion of 
muscle/tendon strains of all body regions injured and these were mostly to the thigh         
and lower leg. This finding relates to the nature of football as a running game. Natures             
of injury such as bursitis, tendinitis and enthesopathies were also much more common           
in the lower limb than any other body region. 
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Injuries to the lower limb still account for a relatively high proportion of all traumatic 
injuries. Apart from the repetitive actions of running, the lower limb is also involved in 
other football specific activities that leave the lower limb vulnerable to injury. These 
include twisting/turning to evade opponents, competing for the ball on the ground with 
other players falling on to the player, being tackled to the ground, colliding with players            
or fixtures such as fences, etc. These incidents often result in more traumatic injuries          
to the lower limb. The nature of lower limb injuries reflects the traumatic causes. 
Joint/ligament sprains were the most common nature of lower limb injuries. Sprains        
were most common to the knee and ankle, which is reflective of the causes of injury to 
these joints such as awkward landings, twisting/rotational episodes and body contact.          
The relatively high proportion of contusions to the lower limb, particularly to the thigh          
and calf, is indicative of the body contact component of football. 
 
Overall, the lower limb demonstrated the widest variety of natures of injury as well as           
the most numerous causes of injury. This wide variety of injury causes to the lower          
limb represents a challenge for injury prevention, as each mechanism of injury would 
require an individual intervention strategy. Despite the dominance of lower limb injuries        
in football, there have been very few studies undertaken specifically in football aimed at 
preventing lower limb injuries in this sport. This is concerning given the predominance          
of lower limb injuries in football and the multitude of countermeasures suggested for 
preventing lower limb injuries such as external ankle supports, footwear factors, 
conditioning, preparticipation screening, etc (Gabbe et al., 1998). 
 
Orchard et al. (1997b) found a relationship between hamstring weakness measured in          
the preseason period and the occurrence of hamstring injuries during the season.          
However, this study was undertaken in a small group of elite level football players and         
no intervention study was undertaken to determine whether rectifying this weakness 
actually reduced the occurrence of hamstring injuries. As discussed previously,            
Orchard et al. (1997a) found an association between ground hardness and injuries to          
the anterior cruciate ligament (ACL). Again, this involved elite football players and no 
intervention study has been undertaken to determine whether softening football             
grounds reduces the injury rate. 
 
Football players wear a variety of protective equipment on the lower limb such as                  
external ankle supports, thigh protectors, neoprene shorts and external knee supports 
(Gabbe et al, 1998). Of these, only thigh protectors have been studied in a football 
population (Mitchell, 1996). The study by Mitchell (1996) was a controlled trial          
undertaken to evaluate the efficacy of thigh protectors in elite junior football players and 
demonstrated a significantly reduced injury rate in the team wearing thigh protectors 
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with respect to thigh haematomas. Overall, few intervention studies have been             
undertaken to implement and evaluate lower limb injury prevention measures in football 
(Gabbe et al, 1998). 
 
In contrast to the lower limb, a much higher proportion of upper limb injuries was         
caused by traumatic incidents. As discussed, the upper limb is used in a less repetitive 
fashion but is more heavily involved in activities such as ball handling (e.g. marking, 
handballing), picking the ball up, tackling an opponent, smothering the ball and          
punching the ball away from an opponent. The upper limb is vulnerable to injury in all          
of these activities as well as in situations such as being tackled or shepherded. Whilst          
all parts of the upper limb are vulnerable to body contact injuries, the wrist and hand  
appear to be the most likely to be injured when struck by the ball. Falls also account            
for a relatively high proportion of upper limb injuries, generally when the player puts the 
arm out to break their fall. 
 
The predominance of traumatic causes of injuries to the upper limb is reflected in the 
nature of injuries of this body region. Joint sprains, fractures, dislocations and          
subluxations predominated. Fractures were most commonly to the wrist and hand and           
are related to falling on an outstretched arm and being struck by the football.            
Dislocations of the fingers and shoulder were also common and related to ball handling  
and body contact respectively. Muscle strains and overuse pathologies such as             
bursitis and tendinitis were relatively uncommon in the upper limb, supporting the            
theory that the demands on the upper limb in football are quite different to the lower             
limb as discussed previously. 
 
Overall, the causes and nature of upper limb injuries presenting to sports medicine             
clinics are fewer and less varied than the causes of lower limb injuries. Although         
relatively common, few countermeasures have been suggested for preventing upper         
limb injuries in football (Gabbe et al., 1998). Poor ball handling skills and a wet, heavy 
football have been implicated in the occurrence of hand injuries (McMahon et al., 1993; 
Routley, 1991; Routley & Valuri, 1993; Shawdon & Brukner, 1994). Like the lower limb 
though, intervention studies have not been undertaken to trial prevention strategies for 
upper limb injuries in football. The results of football injuries presenting to sports      
medicine clinics suggest that body contact, falls and ball handling all need to be                
addressed if upper limb injuries are to be prevented. 
 
Head and neck injuries are of particular concern in football. The rules of football do not 
allow legal contact with the head or neck to be made. Therefore, in theory, head and 
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neck injuries should not occur. Despite this, they do occur but account for a much          
lower proportion of all football injuries than upper and lower limb injuries. 
 
Very few head and neck injuries are caused by overuse, indicating that the major         
causes of head and neck injuries presenting to sports medicine clinics are traumatic 
incidents. Being struck by another person caused the majority of head and neck          
injuries. This indicates that most head and neck injuries occur due to illegal body             
contact such as head-high tackles. Collisions, falls and awkward landings cause a             
smaller proportion of head and neck injuries. This group of head and neck injuries is            
not likely to be due to a breach of the rules but rather the circumstances of the game.       
For example, a player contesting the ball with an opponent may result in a clash of             
heads or a player falling from a mark could hit their head on the ground. 
 
The pattern of natures of head and neck injuries reflects the traumatic circumstances in 
which these injuries are sustained. Lacerations, fractures, concussions and contusions          
were the most common natures of injury to this body region. Whilst head and neck          
injuries presenting to sports medicine clinics accounted for a relatively low proportion of 
all injuries, the nature of these injuries suggest that they are potentially severe. 
 
The most commonly suggested countermeasures for head and neck injuries in football           
are helmets and rule enforcement (NHMRC, 1994; Gabbe et al., 1998). Rule           
enforcement has been discussed previously with respect to intentional injuries and is 
supported in the literature as a method for controlling the frequency of head and neck 
injuries in football (NHMRC, 1994). Helmets, on the other hand, are a more             
contentious issue in football (NHMRC, 1994). No football specific helmets or head 
protectors have been proven to reduce the rate of head injuries in football (McCrory,  
1995). The results from football injuries presenting to sports medicine clinics suggest           
that a focus on the legalities of body contact are necessary as the majority of injuries             
were caused by being struck by another player. 
 
As with head and neck injuries, injuries to the chest, thorax and abdomen account for a 
relatively low proportion of football injuries presenting to sports medicine clinics. The          
low proportion of injuries to this body region in football players is a common finding of 
published football injury studies (Dicker et al., 1986; McMahon et al., 1993; Seward & 
Patrick, 1992; Seward et al., 1993; Shawdon & Brukner, 1994). 
 
Over 80% of injuries to the trunk and thorax were caused by body contact such as     
colliding with another person or being struck by another person. This indicates that an 
injury to this body region can be sustained through both initiating and receiving body 
contact. Only a small proportion of injuries to this region was caused by overuse, falls 
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or traumatic incidents unrelated to body contact, highlighting the role of body contact in 
injuries to the chest, thorax and abdomen. Whilst the proportion of chest, trunk and 
abdominal injuries were small, they were relatively severe with the majority of these 
injuries being fractures and contusions. No specific injury countermeasures have been 
suggested for this body region in football, probably due to the relatively low proportion         
of these injuries that occur (Gabbe et al., 1998). The results of football players               
presenting to sports medicine clinics suggest that prevention activities for this body          
region would need to target body contact. 
 
In most cases, treatment of an injury is determined by the diagnosis made. The         
treatment required and the approximate time for healing can often be predicted by the 
diagnosis. Therefore, diagnoses provide a more detailed understanding of the pattern            
of injuries sustained by football players and their severity. Diagnoses are generally very 
specific and therefore, the large number of diagnoses made by sports medicine clinic 
professionals of presenting football injuries is understandable. 
 
The most common diagnoses of lower limb injuries were MCL sprains of the knee,         
lateral ligament sprains of the ankle, ACL sprains of the knee, hamstrings strains and 
patellofemoral pain. The most severe of these injuries are probably the ACL injuries. 
Injuries to this ligament of the knee often require surgical reconstruction if the player 
wishes to return to a body contact sport such as football. Players often require nine to 
twelve months before a return to football is allowed. Therefore, an ACL injury is          
associated with costly treatment and rehabilitation as well as prolonged periods away          
from football participation. Injuries to the MCL of the knee, hamstring strains, 
patellofemoral pain and lateral ligament sprains of the ankle generally do not require 
surgical intervention or prolonged rehabilitation and would be considered less severe         
than AOL injuries. However, these injuries usually still require time away from football 
and rehabilitation. 
 
Acromioclavicular joint (ACJ) injuries, dislocated finger joints, fractured phalanges of        
the hand, shoulder subluxations and finger joint sprains represent the most common 
diagnoses of upper limb injuries presenting to sports medicine clinics. These             
diagnoses indicate the vulnerability of the shoulder and hand to injury in football. In 
general, ACJ injuries and shoulder subluxations do not require surgical intervention but 
usually require time away from football activities involving the upper limb and 
rehabilitative exercise. In some cases, surgery may be necessary. Similarly, injuries to             
the fingers are generally treated conservatively but, in some circumstances, require          
surgery and a prolonged absence from sports involving the upper limb. 
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Facial lacerations and concussion were the most common diagnoses of head and neck 
football injuries presenting to sports medicine clinics. Absence from football for these 
injuries is usually minimal and therefore, with respect to lost participation time, these 
injuries are often considered relatively minor (McCrory, 1997). However, concussion is        
an injury to the brain and can have complications such as second impact syndrome          
(diffuse swelling of the brain) and convulsions (McCrory, 1997). Recovery rates from 
concussion episodes also vary considerably between individuals and therefore, these 
injuries cannot be taken lightly (McCrory, 1995). 
 
The diagnosis enhances the understanding of injury patterns, indicates specific injury 
problems and can indicate the severity of injury with respect to time lost from sport for 
recovery and the amount of treatment required. However, variability in individual         
healing times, methods of treatment, different seventies of the same injury as well as 
multiple diagnoses ensure that the diagnosis made is not, in itself, a definitive measure        
of injury severity. 
 
This thesis considered two measures of injury severity. These were the expected             
number of weeks before a full return to football participation was expected and the 
expected amount of treatment that would be required for the injury. The major             
advantage of using these two measures is that they addressed the two biggest costs of  
sports injuries. That is, time lost from participation and the cost of treatment. However, 
both of these measures were subjective and would require follow up of the injury cases           
to validate and check the reliability of these variables. 
 
Despite these limitations, the results suggest that football injuries presenting to sports 
medicine clinics predominantly require a minimal to moderate amount of treatment and 
will mostly require about three weeks away from football before a full return is  
anticipated. This information gives a profile of the types of football injuries that present          
to sports medicine clinics with respect to severity and suggests that sports medicine           
clinics mostly provide a service for the less severe injuries sustained by football             
players. From this, it would seem that sports medicine clinics are a good source of             
injury information on the less severe football injuries that do not require hospital 
presentation or admissions. 
 
The time lost from participation provides an insight into the impact of injury on the         
player. The median loss of three weeks for football injuries presenting to sports            
medicine clinics may not seem particularly long but, taking into account the average          
length of a competitive football season (18 weeks), it represents a significant proportion          
of the football season. 
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Whilst the expected time before a full return to participation gives an indication of the 
effect of injury on football players, other factors need to be taken into account. The            
time of the season at which the injury occurs can be crucial. For example, a loss of          
three weeks early in the season or preseason may not concern a player too much. The         
same injury during football finals could be devastating to the player as they could miss          
the chance to play in finals games which is the goal of a competitive football season.         
This information also does not take into account the ability of an injured player to 
participate in other forms of physical activity. As such, injured players may still be able        
to undertaken activities such as walking, cycling, swimming, etc. and gain the health 
benefits of participating despite not being able to play football in their full capacity. 
 
A player’s age, playing experience, the cause of injury and their behaviour at the time         
of injury can predict whether a player will sustain a severe injury or not. The definition          
of a severe injury in this case was an injury that required a moderate/significant amount         
of treatment and/or more than four weeks away from full football participation. 
 
It has been proposed that older children sustain more injuries than younger children in 
football due to their greater mass and force of collisions with the other players, as well          
as the higher speed of the game (McMahon et al., 1993). This hypothesis could be 
extrapolated to adults and children presenting to sports medicine clinics. That is, the           
lesser likelihood of children football players presenting to sports medicine clinics 
sustaining a severe injury compared with adults may reflect the physical immaturity of 
child and adolescent football players and the nature of the game in which they      
participate. 
 
Players who continued to play once they noticed their injury were less likely to sustain           
an injury that would require a moderate to significant amount of treatment or more than 
four weeks before a full return to football participation. This seems logical as a player          
who has sustained a significant or severe injury would be unlikely to be able to              
continue to participate and therefore, withdraw from their game or playing session. On          
the other hand, an injury that allows a player to continue to participate is unlikely to be           
too severe. 
 
All types of traumatic injuries were less likely than overuse injuries to require moderate        
to significant amounts of treatment or more than four weeks before a full return to         
football participation was expected. This finding probably reflects the nature of overuse 
injuries. Injuries sustained in a traumatic episode are usually localised and the              
causative factor can be identified. The structure involved has an expected healing time           
and generally, a predicted time for return to sport can be estimated from this. Overuse 
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injuries, on the other hand, are usually insidious in onset, complex and have multiple 
causative factors. For this reason, more treatment time and time away from football is 
likely to be required to sort out and correct the causative factors before a player can        
return to full participation, confident that the injury will not recur. Additionally, players 
with overuse injuries have probably been playing with their injury for some time before 
they seek treatment. Complications or a worsening of the original pathology potentially 
slows healing and return to sport. 
 
The least experienced players were more likely to sustain an injury that would require a 
moderate to significant amount of treatment. Players with less experience are likely to  
have a lower level of skill which has been implicated in the occurrence of injuries in 
football (Shawdon & Brukner, 1994). Whilst the experience of a player could predict         
the amount of treatment required, experience did not predict the amount of time            
required away from football participation. It is likely that the least experienced group of 
players contains the majority of recreational participants. Since these players             
participate irregularly, the predicted amount of time away from sport reported by 
practitioners may have reflected this. Also, recreational players do not play under the         
same rules or demands as competitive football players. As such, they may be able to              
return to participation quicker than an injured competitive player who must be able to 
perform all of the skills required in football. 
 
10.2    THE PATTERN OF INJURIES ACROSS DIFFERENT LEVELS OF    
           FOOTBALL PARTICIPATION 
 
As discussed in chapter five of this thesis, the four main groups of football participants         
are elite, junior, recreational and adult, community-level players. Elite football is 
characterised by long formal seasons, intense training through most of the year, high          
levels of technical skill and a greater degree of cardiovascular fitness. Community-        
level, adult football players are generally considered to have a lower level of fitness and 
technical skills. The community-level season and pre-season is generally shorter and         
the hours of exposure considerably less than elite football. Junior football players are 
considered different again due to a lack of physical maturity and a slower, less skilful 
game. Recreational football includes people who do not compete formally in teams but         
who play football as an irregular, leisure activity. 
 
Therefore, since the demands of each level of play differ, it is reasonable to expect that 
each level of participation would have a different injury pattern. Despite this, there is          
no published literature addressing the injury patterns of each level of participation.           
Whilst club-based injury surveillance has been undertaken in child, amateur and elite 
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football (McMahon et al., 1993; Orchard et al, 1998; Seward et a!., 1993; Shawdon & 
Brukner, 1994), no direct comparison of these studies can be made due to varying         
injury definitions and methodologies. 
 
Data from hospital emergency departments separates football injury cases into formal           
and informal injury cases by age group (greater than 15 years and 15 years or less). 
However, no identification of elite-level cases can be made. Additionally players aged 
between 15 and 18 years are often still participating in junior leagues. Information from 
sports medicine clinics did not have these limitations. All four groups of participation              
could be identified and therefore compared with respect to the types of injuries that           
they sustained. Since all cases are from one project over the same time period,  
comparisons of the cases from each level of participation are valid. 
 
The previous section of the discussion demonstrated the differences in hours             
participated in football across the four levels of participation. From further comparisons           
of the levels of football with respect to the broad body region injured, cause of injury, 
action performed at the time of injury and the nature of injury, it appears that             
recreational participants demonstrate a different pattern of injuries than the three 
competitive levels of football. 
 
The proportion of injuries to each body region sustained by community-level adult,         
junior and elite players are similar. However, recreational participants sustained fewer  
head and neck injuries but more upper limb injuries, particularly to the wrist and hand.  
This pattern of injuries reflects the nature of recreational football. Recreational players 
participate in an informal and non-competitive version of football. This type of 
participation usually involves a small number of players participating at a park, local 
football field or backyard. Whilst recreational football involves ball handling, some 
running and marking, it usually involves very little, if any, body contact such as tackling         
or shepherding. Often it involves “kick to kick” which is one group of players kicking the 
ball to another group of players. The lack of body contact explains the fewer than           
expected head and neck injuries sustained by this group of players. The high             
proportion of wrist and hand injuries could reflect poorer technical skills with respect to 
ball handling. As recreational participants generally report less exposure time to            
football, they probably do not have as well developed ball-handling skills as their 
competitive counterparts. 
 
Elite and community-level adult football players sustained their injuries whilst             
performing similar game skills whilst recreational players sustained fewer injuries whilst 
performing body contact skills, running with the ball or chasing another player. 
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However, recreational participants sustained a higher proportion of injuries whilst           
marking or jumping. Again, this reflects the nature of recreational football participation 
with little body contact, running with the football or chasing other players. The high 
proportion of marking injuries probably reflects the dominance of this activity as a 
component of recreational participation. 
 
Some junior football competitions play under modified rules called “Aussie footy” or 
“Auskick” (Australian Football Foundation, 1997). These competitions are designed 
specifically for children to encourage the development of football skills within a safer 
environment (Australian Football Foundation, 1997). The major differences between 
modified competitions and unmodified football rules are reduced body contact, fewer 
players on the ground, a smaller ground size and a smaller football (McMahon et al.,  
1993). Modified rules could potentially explain the fewer injuries sustained by junior 
participants whilst performing body and ball contact skills such as shepherding, tackling 
and smothering the ball. However, the exact proportion of junior football players  
presenting to sports medicine clinics who compete under modified rules could not be 
determined from the data collected. 
 
It appears that the actual mechanisms of football injuries remain relatively constant          
across all levels of football participation despite differences in the body regions injured  
and the skill being performed at the time of injury. Being struck by another person was          
the major cause of injury for all levels of participation. Interestingly, collisions were the 
second most common cause of injury for all levels of participation except elite. The        
second most common cause of injury for elite players was overuse and probably          
reflects their greater exposure to football participation, particularly the longer time spent              
in training when compared with recreational and community-level participants. 
 
With respect to nature of injury, recreational players sustained fewer lacerations,  
abrasions, contusions and haematomas than the other levels of participation. Again,           
this probably reflects the reduced body contact of recreational participation. Junior           
football players sustained a lower proportion of joint/ligament sprains whilst elite            
players sustained less fractures. These results are more difficult to explain as the            
overall causes of injuries did not differ across the levels of participation and both junior           
and elite players participate in competitive circumstances. 
 
Overall, recreational participants demonstrated the most varying pattern of injury with 
respect to body region injured, activity performed at the time of injury and the nature of 
injuries sustained. This is not surprising, as recreational participation is quite different               
to competitive football. Recreational football is generally unsupervised and has no set 
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rules or guidelines whilst community-level and elite football is organised, supervised            
and has set rules which participants must abide by. Therefore, the relatively similar          
injury patterns of elite, junior and adult, community football league participants is not 
unexpected. The increased exposure to football participation of elite players and the 
existence of modified rules for children’s football provide some variation in the pattern        
of injuries across the competitive levels of participation. However, it appears that the 
pattern of recreational football injuries shows more differences to the expected pattern       
than that of competitive football players. Unfortunately, there is no published study that 
investigates the pattern of injuries across the levels of football participation to compare 
these results with. 
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11  DISCUSSION OF FOOTBALL INJURY DATA 
SOURCES AND THEIR COMPARISON WITH SPORTS 
MEDICINE CLINIC DATA 
 
This chapter discusses the different sources of football injury data and how they            
compare with sports medicine clinic football injury presentations. Implications for            
further football injury surveillance studies are also discussed. 
 
11.1 HOSPITAL EMERGENCY DEPARTMENT DATA 
 
Both hospital emergency departments and sports medicine clinics provide a place of 
treatment for football injuries and are, therefore, both sources of injury data.             
Presentation at a hospital emergency department suggests an injury requiring          
immediate assessment and treatment. Therefore, this setting is generally associated           
with the more severe end of the injury spectrum. In contrast, sports medicine clinic 
professionals often treat a variety of injuries that do not warrant presentation at a             
hospital emergency department (Finch et al., 1995). 
 
Several studies and publications have reported the pattern of football injury                
presentations to hospital emergency departments (Routley, 1991 ; Routley & Valuri,          
1993; Finch et al., 1998). However, the majority of these were either undertaken many 
years ago or reported limited football specific data (Finch et al., 1998; Quinn, 1983; 
Routley, 1991 ; Routley & Valuri, 1993). Data from hospital emergency departments          
can be requested from VISS and is accessible to those interested in hospital            
emergency department data. This recent football injury data from hospital emergency 
departments was used to compare with sports medicine clinic football injury data. 
 
The results contained in chapter six of this thesis suggest that the pattern of football  
injuries and the profile of participants presenting to sports medicine clinics is quite 
different to the pattern of football injuries presenting to hospital emergency           
departments. 
 
A higher proportion of formal football cases present to sports medicine clinics whilst         
more informal football injury cases present to hospital emergency departments.          
Potential reasons for the high proportion of informal football injuries that present to 
hospital emergency departments include the time that injuries are sustained by          
recreational participants, a lack of sports injury insurance cover, a high proportion of  
severe injuries sustained by this group and a reduced awareness of available settings           
for sports injury management. Hospital emergency departments do not collect 
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information on why people choose to attend with their injury and therefore, these           
reasons can only be speculative. 
 
Recreational football players, in general, do not participate at any set times due to the 
unorganised nature of this type of football participation. If they sustain an injury whilst 
participating that requires urgent treatment, they are likely to attend a setting which          
they know is open. The majority of hospital emergency departments operate 24 hours               
a day and therefore, are almost always accessible to injured people. Additionally,              
given the irregular and informal participation of recreational football players, they may         
be unaware of the existence of, or the services provided by, sports medicine clinics. In 
contrast, the high proportion of formal football injury cases that attend sports medicine 
clinics could reflect the close association these clinics have with local football  
competitions and their sports specific nature. General practices and sports medicine            
clinics operate under more limited hours but are usually open during the hours that            
formal football participants play and train. Associated clubs and leagues are more           
likely to know about the opening hours of sports medicine clinics and their casualty 
services which are generally operated during the formal football season. 
 
The presumed costs associated with attending a sports medicine clinic could also             
explain the higher proportion of informal football injury cases that present to hospital 
emergency departments. Due to the unorganised and informal nature of recreational 
football participation, recreational participants are unlikely to have sports specific 
insurance for injuries. Therefore, unless they have private health cover, would be          
required to pay a consultation fee at a sports medicine clinic as these are privately run.         
On the other hand, the hospital emergency departments who collected the data used in           
this thesis are almost entirely within the public health sector. Injured football players 
attending hospital emergency departments are usually not required to pay a fee for 
management of their injury which could be attractive to those without insurance of any 
description. Conversely, competitive or formal football players usually have some form         
of club or association insurance which covers the cost of some, or all, of their injury 
treatment. Therefore, formal football players could be more likely to attend private 
treatment providers such as sports medicine clinics as they believe that the cost of their 
consultations and management may be covered by their insurance policy. However,             
no information regarding the club/association or private health insurance of players 
attending hospital emergency departments is available for comparison with sports  
medicine clinic data. 
 
One other reason could also explain the significantly higher proportion of informal           
football players who attend hospital emergency departments. Recreational participants 
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may simply sustain a higher proportion of severe injuries than their competitive 
counterparts. Further data would be required to determine whether this explanation is  
valid. 
 
The pattern of both gender and age of injured football players presenting to sports  
medicine clinics is different to that of hospital emergency departments. A lower          
proportion of injured female football players present to sports medicine clinics whilst the 
proportions of males presenting to each setting was not different. Football is much         
more popular amongst males (ABS, 1997). Whilst females are permitted to participate            
in junior football leagues, there are very few adult football leagues for women. The           
lower proportion of females who present to sports medicine clinics could reflect the         
higher proportion of competitive football players who present to this setting with an         
injury. More females potentially participate in informal football activity than competitive 
football though ABS figures are not able to confirm this due to the very small proportion   
of female football participants in the population (ABS, 1997). 
 
A higher proportion of injured football players under the age of 20 years present to  
hospital emergency departments than sports medicine clinics for treatment. Whilst this 
result could suggest that young football players are more likely to sustain a severe            
injury, it could also indicate the influence of parents in selecting an appropriate place of 
treatment for their injured child. Conversely, a high proportion of players in the 25-29  
years age group attended sports medicine clinics with their injury. Again, this could 
indicate the severity of injuries sustained by this age group but could also reflect the           
level of participation of this age group (i.e. competitive football players). Data                               
describing the patients’ reasons for attending hospital emergency departments could             
shed more light on this issue. 
 
The pattern of injury causes, body regions injured and nature of injuries was also           
different when comparing sports medicine clinic data with data from hospital          
emergency departments. Sports medicine clinic professionals treat a much higher 
proportion of overuse injuries of both adult and child football players than hospital 
emergency departments. Overuse injuries are usually insidious in onset, worsen over          
time and are unlikely to need urgent or immediate treatment. These types of injuries           
are also complex and players could be aware that sports medicine clinics offer                   
expertise in the management of overuse injuries and are therefore, more likely to                
attend a sports medicine clinic. Therefore, the very low proportion of overuse injuries 
presenting to hospital emergency departments is understandable and demonstrates              
one of the major differences between the types of injuries treated within sports              
medicine clinics and injuries treated within hospital emergency departments. Football 
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injury information from hospital emergency departments alone is misleading as the 
proportion of overuse injuries that occur in football and require treatment are largely 
missed by this injury surveillance setting. 
 
The significantly higher proportion of injuries caused by being struck by a person or ball 
presenting to hospital emergency departments could reflect the severity of these        
injuries. Being struck by another person or the ball could relate to a more severe           
injury, requiring presentation at a hospital emergency department in preference to a            
sports medicine clinic. 
 
The pattern of overuse and “struck by” injuries presenting to hospital emergency 
departments were significantly different to sports medicine clinics in both adults and 
children. Additionally, adult football injury presentations demonstrated a more varied 
pattern of injury causes across these two surveillance settings. Sports medicine clinic 
professionals treat a significantly lower proportion of injuries relating to falls than          
hospital emergency departments. This could be because falls potentially result in more 
severe injuries that require hospital treatment. In contrast, a significantly higher          
proportion of injuries caused by collisions and “other trauma” such as overstretching            
and twisting/rotation present to sports medicine clinics. These mechanisms of injury          
may not result in as many severe injuries that require immediate, hospital treatment             
and therefore, present to sports medicine clinics more readily. The different pattern of 
injury causes in adults could reflect the greater pace and frequency of body contact in              
adult football with more severe injuries occurring at this level that require hospital 
management. 
 
It must be noted that comparison of the causes of injuries presenting to sports             
medicine clinics and hospital emergency departments was more difficult than             
comparing other types of injury information due to the categories used to describe             
injury causes in the hospital emergency department database. As hospital emergency 
departments collect information on all injuries that present to this setting, the categories 
used to describe injury causes are very broad and not at all sport specific. The sports 
medicine clinic database used sports (although not football) specific codes to describe           
the mechanisms of injuries sustained. Therefore, direct comparison of this variable           
could not be made without manipulation of the hospital emergency department or             
sports medicine clinic database. To overcome this problem, the narrative of injury            
events presenting to hospital emergency departments were coded into sports specific           
injury categories which were comparable with the sports medicine clinic data. 
Unfortunately, the narratives of injured football players presenting to hospital             
emergency departments varied immensely in the quality of information provided with a 
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high proportion unable to be categorised. Without all hospital emergency department         
cases coded using sport specific injury mechanism codes, the comparisons made         
between hospital emergency department and sports medicine clinic data are really only          
an estimation of differences. 
 
Categories used to record body regions injured by hospital emergency departments are 
consistent with sports medicine clinic data and therefore, comparison of these two        
injury settings was much easier for this variable than for the cause of injury. The 
differences in the proportions of broad body regions presenting to hospital emergency 
departments and sports medicine clinics also is likely to reflect the severity of injuries           
that present to these two treatment sources. A much higher proportion of head/neck             
and upper limb injuries and a lower proportion of lower limb injuries present to hospital 
emergency departments than sports medicine clinics. This pattern is consistent for              
both adult and child football injury presentations. 
 
As discussed previously, head/neck and upper limb injuries are more often associated             
with traumatic injury causes than lower limb injuries. Injuries to the head and neck are 
considered more serious due to the potential for injury to the brain or spinal cord. The 
higher proportion of injured players who sustain an injury to the head or neck whilst 
playing football and then present to a hospital emergency department probably do so            
as a precaution. For example, players who have sustained a concussion type injury           
often require up to four hours of observation to ensure that complications from this         
injury do not develop. Observation of this type is impractical in a setting such as a        
sports medicine clinic as no facilities are generally available to treat head injury 
complications. Additionally, some football clubs and leagues have policies regarding         
the management of head injuries which can include immediate presentation at a          
hospital (Finch, 1995). Overall, the high proportion of football injuries of the head and 
neck presenting to hospital emergency departments reflects both their severity and             
their potential for complications. 
 
Football injuries to the upper limb also usually occur under traumatic circumstances         
such as falls and being struck by the ball and are potentially severe. Therefore, the 
significantly higher proportion of upper limb injuries presenting to hospital emergency 
departments probably reflects their common causes. 
 
In contrast, football injuries to the lower limb are caused by a variety of mechanisms             
such as body contact, awkward landings, overstretching and overuse. Severe injuries            
that require immediate hospital management probably occur less frequently which           
explains the significantly lower proportion of lower limb injuries that present to hospital 
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emergency departments for treatment when compared with sports medicine clinic data. 
Again, hospital emergency department data underestimates the proportion of lower          
limb injuries sustained during football play that require formal treatment. 
 
As seen with the cause of injury, the natures of injury used by hospital emergency 
department surveillance are very broad and not specific to sport. The natures used by         
this injury surveillance system reflect the hospital setting with no inclusion of categories 
for overuse pathologies such as tendinitis, bursitis and bony pathologies that are not 
fractures (e.g. enthesopathies, osteochondritis). Additionally, the hospital emergency 
department categories combine sprains and strains, which are distinctly different 
pathologies. A sprain suggests injury to a collagenous structure such as a ligament or          
joint capsule whilst a strain is an injury to the musculotendinous unit. These two 
pathologies often have different causes of injury and vary considerably in severity. To 
confuse issues further, the hospital emergency department database also contains a  
category for injury to a muscle or tendon though no indication of how this category          
differs to a sprain or strain is given. These factors made comparison of injury types            
across hospital emergency departments and sports medicine clinics difficult. To be            
able to compare these settings, categories needed to be collapsed down significantly          
which reduced the sensitivity of the comparisons. Despite this limitation, each setting 
demonstrated a significantly different pattern of natures of injury and this pattern was 
consistent for both adult and child football injury presentations. 
 
A much higher proportion of fractures and visceral/organ injuries present to hospital 
emergency departments. This relates to injury severity. A fracture indicates a            
relatively acute and severe injury and therefore, a player who sustains a possible         
fracture could perceive that their injury warrants presentation at a hospital for             
treatment. Similarly injury to the body’s viscera such as internal organs or the brain 
suggests a serious injury with the potential for complications. It is not surprising then            
that a higher proportion of football players who sustain this type of injury attend hospital 
emergency departments in preference to a sports medicine clinic. 
 
Interestingly, the proportions of injured players attending both treatment settings who            
had a sustained a superficial injury (i.e. laceration, haematoma, abrasion), dislocation, 
sprain or strain were not significantly different. Superficial injuries are generally 
considered relatively minor and therefore, if requiring treatment, would be considered  
more appropriate for a setting such as a sports medicine clinic. One explanation for             
the similar proportions of these minor injuries presenting to both settings could be that 
players who have sustained these types of injuries might present to exclude a more         
serious injury such as a fracture. The similar proportions of joint dislocations that 
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present to both settings is more difficult to explain as technically, it is considered a 
relatively severe injury which can often be associated with a fracture. As such, it would          
be expected to follow the pattern of other serious injury types such as fractures and  
visceral injuries. 
 
The similar proportions of sprains/strains treated within sports medicine clinics and 
hospital emergency departments could reflect the reduced sensitivity of grouping these 
pathologies together. Sprains are usually sustained under traumatic circumstances             
and can require investigation to exclude a fracture whilst strains have a variety of         
causes but often do not require immediate or emergency treatment. The inability to            
separate these pathologies for comparison prevents any differences in injury aetiology             
or severity from being detected. 
 
A much higher proportion of “other” natures of injury such as tendinitis, bursitis,           
chondral injuries, meniscal tears, etc. presented to sports medicine clinics rather than 
hospital emergency departments. This group of injury types accounts for the majority         
of overuse pathologies. Therefore, it is understandable that hospital emergency           
department surveillance records comparatively few “other” nature of injury cases since 
relatively few overuse injuries present to this setting. 
 
Hospital emergency department injury surveillance is designed to collect data on all 
injuries sustained by people who present to this setting. Whilst this allows information          
to be collected about a variety of injury types, it limits the comparisons that can be             
made with other sources of injury data from surveillance systems designed specifically           
for sports injury. However, the results of comparing sports medicine clinic data with 
hospital emergency department data for football injuries suggests that these treatment 
settings each see a distinctly different pattern of football injuries. 
 
In summary, hospital emergency departments appear to service the more severe end             
of the injury spectrum whilst sports medicine clinics professionals treat a much higher 
proportion of overuse injuries. This supports the modified injury pyramid proposed by 
Finch et al. (1995). Information from only one of these injury surveillance settings fails           
to provide an accurate epidemiological picture of football injuries whilst the two together 
enhances understanding of the pattern of football injuries that require formal treatment. 
 
11.2 ELITE INJURY DATA 
 
Injury data that is collected at the club level is potentially the best source of injury 
information for organised, formal competition as all injuries can be recorded, not just          
those that require treatment in a formal setting as information on all injuries that occur 
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at the club can be recorded, along with exposure data. However, the types of injuries             
that are recorded in club-based injury surveillance are highly dependent on the               
definition of injury used. This must be taken into consideration when interpreting the 
pattern of injuries treated within the club setting and also, when comparing these data           
with other injury data sources. 
 
Comparison of club-based injury data with data from sports medicine clinics provides             
an indication of how representative the pattern of injuries presenting to sports medicine 
clinics is of the types of injuries that are reported by club surveillance. This comparison 
also indicates which types of injuries require treatment outside of the club setting. 
 
Information from elite football is probably not necessary for epidemiological studies due  
to the very small number of elite players. However, the majority of football injury           
research is undertaken at this level. Therefore, it is necessary to include and analyse            
injury data from elite football to determine whether direct extrapolation of injury data         
and prevention activities to the broader base of football participation is relevant. 
 
Comparison of elite cases that present to sports medicine clinics with published data          
from the AFL suggests that sports medicine clinic professionals treat a different pattern           
of injuries than those reported by clubs with respect to both the body region injured and  
the nature of injuries sustained. Additionally, the months of the year in which elite          
players presented to sports medicine clinics for treatment were different to the most 
common months of injury in the AFL with highest proportion of sports medicine clinic 
presentations occurring later in the year (March/April vs. April/May). This may reflect         
the inclusion of elite junior players from the VSFL competition in the sports medicine 
clinic group as the VSFL season is shorter (Orchard et al., 1995). Without complete          
data from the AFL study to compare, it is not known whether this observed difference is 
actually significant. 
 
Similar proportions of upper limb, lower limb and trunk injuries present to sports            
medicine clinics and are recorded by elite club surveillance. However, a significantly 
higher proportion of head and neck injuries is recorded by club surveillance. This         
suggests that injuries to this body region are either minor enough to be treated at the             
club or presenting to another formal treatment setting. Considering the data from             
hospital emergency departments, it is likely that any head and neck injuries that cannot           
be managed by the club medical staff are severe enough to present to hospital                   
emergency departments. 
 
A significantly higher proportion of lacerations, contusions, abrasions and haematomas          
are recorded by club surveillance than present to sports medicine clinics. This 
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suggests that these relatively minor injuries are not requiring treatment outside the              
club. As elite clubs generally employ a medical officer, physiotherapist and other         
medical staff, the need for players to seek treatment outside the club selling would be 
reduced. Relatively minor injuries such as lacerations are therefore unlikely to require 
treatment within a formal treatment setting such as a sports medicine clinic. 
 
The higher proportion of joint and ligament sprains that present to sports medicine            
clinics for treatment than reported by club surveillance is more difficult to explain. It           
could suggest that more severe, traumatic injuries such as joint sprains are more likely         
to require treatment in a formal setting, potentially due to the need for investigations. 
However, if this were the case, the proportion of fractures presenting to sports           
medicine clinics should also be significantly higher but both injury surveillance settings 
report similar proportions of fractures. Another explanation is that the severity of joint          
and ligament sprains sustained by football players may not be apparent for several              
days. Therefore, whilst not picked up immediately by club injury surveillance, these 
injuries present to sports medicine clinics at a later date. 
 
When comparing hospital emergency department football injury data with sports          
medicine clinic data, a relatively consistent pattern of differences was evident. The         
injuries that would be considered more severe such as head/neck injuries, fractures,             
etc. presented in higher proportions to hospital emergency departments. The         
comparison of elite club data with elite sports medicine clinic data does not              
demonstrate as clear a pattern of injury presentation related to severity. Only a very            
small proportion of sports medicine clinic presentations for football injury were elite 
participants and limited variables were available from published AFL data for           
comparison. For example, no published AFL data reports mechanisms or causes of               
injuries sustained by this group of players. The cause of injury is considered an           
essential variable in sports injury surveillance (Sportsafe, 1998). Without this, only a 
limited picture of elite injury epidemiology can be gained and comparisons with other 
injury sources are less comprehensive. 
 
Published studies reporting AFL injury data tend to use exposure-adjusted measures of 
each injury variable. Whilst this gives accurate injury rates and is a major strength of            
the AFLMOA’s injury surveillance system, it limits the comparisons that can be made  
with other football injury sources as the majority of other football data sources do not         
have exposure-adjusted data to compare with. Unlike hospital emergency department         
data, summary tables and data cannot be requested from the data manager of the AFL 
injury database so a reliance on published data is necessary. Should simple             
proportions be included in the AFL data, easier interpretation could be made and the 
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potential to compare this data with other sources and levels of football is potentially             
easier. These factors are certainly limitations of any comparisons of the sports            
medicine clinic data with AFL data. 
 
Overall, the low proportion of elite cases that present to sports medicine clinics most 
probably reflects the organisation of elite club medical staff. Elite clubs also employ the 
types of practitioners employed by sports medicine clinics. The accessibility of              
qualified sports medicine professionals at elite clubs probably negates the need for 
treatment in a formal setting such as a sports medicine clinic. 
 
11.3 COMMUNITY-LEVEL DATA 
 
The paucity of data describing the epidemiology of football injuries sustained by 
community-level players is evident. Adult, community-level football players are the  
largest group of football participants and are considered to have the highest injury risk            
of the competitive levels of football participation (McMahon et al., 1993; Seward et al., 
1993; Shawdon & Brukner, 1994). Therefore, this lack of injury information about 
community-level participants as a group is concerning. Whilst data has been collected           
in the AFL for many years, the “best” study undertaken investigating the injury profile of 
amateur football players was for one club, over one season and recorded just 52               
injuries (Shawdon & Brukner, 1994). 
 
Comparison of injury data from the study by Shawdon and Brukner (1994) with sports 
medicine clinic presentations of adult, community-level players revealed a slightly  
different pattern of injuries presenting to sports medicine clinics than recorded by club 
surveillance. 
 
Club-based data collection at this level of football recorded a significantly higher 
proportion of overuse injuries than present to sports medicine clinics. This suggests           
that the club medical staff manages a proportion of overuse injuries on-site and            
therefore, do not require treatment by sports medicine clinic professionals. Both clubs          
and sports medicine clinics service similar proportions of traumatic injuries. However,           
this comparison was the most tenuous as only the proportion of traumatic injuries was 
provided by the study with the assumption made that the remainder of injuries was         
related to overuse. 
 
A significantly higher proportion of head and neck injuries was reported by club 
surveillance than present to sports medicine clinics and was the only significant          
difference seen between these two settings with respect to the body region injured.            
This is consistent with the results of comparing club data from the AFL with sports 
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medicine clinic data from elite players. Again, this suggests that sports medicine clinics         
are generally not the preferred place of treatment for head and neck injuries sustained 
whilst playing football. The amateur study defined an injury as any injury that resulted             
in at least one missed game, plus all fractures, lacerations and concussions that came            
to the attention of the club doctor. As such, the more minor head and neck injuries              
such as lacerations were probably treated on site by the club doctor, whilst the more           
severe ones were referred to a hospital emergency department. Knowledge of which 
injuries sustained at clubs required treatment outside the club, and in which setting                
could confirm this explanation. 
 
Similar proportions of joint/ligament injuries, muscle/tendon injuries, fractures, bruises  
and lacerations sustained by community-level football players present for treatment to        
both club medical staff and sports medicine clinics. Additionally, the most common 
diagnoses recorded by both settings were also similar. However, a significantly higher 
proportion of concussion injuries is reported by club injury surveillance. This is          
consistent with the higher proportion of head and neck injuries treated at the club         
setting. 
 
Overall, the high proportion of head, neck and overuse injuries recorded by amateur         
club injury surveillance appears to be the main difference to the pattern of community- 
level football injuries treated within the sports medicine clinic setting. This would            
suggest that sports medicine clinic data regarding community-level football injuries is 
representative of club-based data collections with the exception of head and neck           
injuries. 
 
The study by Shawdon and Brukner (1994) used an injury definition for reporting of any 
injury that required at least one game to be missed, plus all fractures, lacerations and 
concussions that came to the attention of the club doctor. This definition, in itself, could 
explain the high proportion of concussions reported in this study relative to other injury 
types. Concussion, like other injuries, may or may not involve missed matches.            
Including this diagnosis specifically in the injury definition suggests a bias in the          
reporting process. Players that continued to play with an injury (e.g. achilles tendinitis)              
may still have required treatment from other members of the club medical staff such as          
a physiotherapist or masseur, yet were not eligible to be recorded. This potential bias           
could explain the differences seen in injury patterns across sports medicine clinics and 
club-based data collection of community-level football. 
 
The club involved in the study by Shawdon and Brukner (1994) was fortunate enough         
to have a club doctor despite its amateur status. The majority of amateur and 
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community-level clubs would not have a specific club doctor. An unknown proportion           
of clubs would have a qualified physiotherapist on hand whilst, presumably, a higher 
proportion of clubs would have a sports trainer on staff due to league regulations          
regarding club trainers. Therefore, the ability to collect quality injury data at the club          
level is limited in community-level football due to the variability in people qualified to 
collect it. The relatively similar findings of sports medicine clinic injury surveillance and 
club-based data collections for community-level football players suggest that sports 
medicine clinics are a good source of community-level football injury information. To 
confirm this, a larger study investigating the injury pattern of community-level football 
players at the club level is warranted. 
 
11.4 JUNIOR FOOTBALL INJURY DATA 
 
Only one study (McMahon et al., 1993) investigating the injury pattern of junior, 
competitive football players has been published, highlighting the paucity of injury data 
available from the levels of play with the greatest participation. 
 
Comparison of junior club data with sports medicine clinic data of competitive junior 
football players under the age of 15 years revealed different injury patterns between           
these two settings. This is not surprising given that the study by McMahon et al. (1993)  
was biased to players under the age of 10 years and one third of study participants           
played under modified rules. In contrast, sports medicine clinic data contained a much 
higher proportion of injury cases to children aged 10-14 years rather than under the             
age of 10 years. Whilst similar proportions of each gender were recorded by both 
surveillance settings, differences did occur with respect to the body region injured,           
nature of injury and the cause of injury. 
 
McMahon et al. (1993) reported the causes of injuries using very broad categories. Of 
particular note is the use of a category for “overexertion”. It was unclear what kind of 
injury event constituted an “overexertion” cause. It would seem that this category 
accounted for all injury causes not related to body contact (“collisions”), falls or being 
struck by the ball. Therefore, this category could include any number of injury causes         
from both traumatic events such as overstretching or twisting to overuse injuries. 
 
A significantly higher proportion of child injuries presenting to sports medicine clinics          
was related to “overexertion”. This could reflect the more specific sports-related           
categories for causes of injury used by sports medicine clinic surveillance. Sports          
medicine clinic categories for injury causes were collapsed down to match those used          
by McMahon et al. (1993). To do this, the assumption was made that “overexertion” 
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reflected all other injuries not accounted for by the other three specific categories. The 
authors of the club based study provided no definition of an “overexertion” injury 
(McMahon et al., 1993). Therefore, it is difficult to determine whether the categories         
are consistent enough to compare. No difference was seen between the proportions of 
specific categories such as falls, collisions and being struck by the ball across these             
two settings for injury surveillance. 
 
A significantly higher proportion of head and neck injuries was recorded by junior club 
injury surveillance than sports medicine clinics. This pattern is consistent with similar 
comparisons of elite and community-level with sports medicine clinic injury data and 
supports the notion that sports medicine clinics are not a common place of treatment              
for head and neck injuries. That is, head and neck injuries are not likely to require  
treatment within the sports medicine clinic setting. Both clubs and hospital emergency 
departments treat significantly higher proportions of head and neck injuries than sports 
medicine clinics. Again, this suggests that injuries to this body region are either too          
minor to require treatment away from the club setting or, when needing formal            
treatment, require the services of a hospital emergency department. As seen with elite            
and community-level adult comparisons, similar proportions of upper limb, lower limb           
and trunk injuries were reported by both sports medicine clinics and junior club injury 
surveillance. 
 
Significantly fewer abrasions, lacerations and concussions were sustained by child         
football players presenting to sports medicine clinics than reported by junior club injury 
surveillance. This reflects the lower proportion of head and neck injuries treated in this 
setting as well as the relatively minor nature of superficial injuries such as abrasions. 
Concussions, as discussed, are probably more likely to require hospital presentation         
whilst superficial injuries such as cuts and abrasions are unlikely to require treatment             
by sports medicine clinic professionals unless severe enough to require intervention              
such as suturing. 
 
“Other” natures of injury such as tendinitis, bursitis, chondral damage, etc. presented to 
sports medicine clinics in significantly higher proportions than reported by club-based 
injury surveillance. Data collection in junior clubs was undertaken by a volunteer co- 
ordinator at each club (McMahon et al., 1993). Whilst trained to collect data, these 
volunteers did not necessarily have any first aid or medical qualifications and therefore, 
were unqualified to provide an accurate nature of injury. Only 30% of injury cases in            
this study could be validated through presentation to a health professional and nearly            
20% of injuries presenting for formal treatment were wrongly classified by the          
volunteer. In contrast, sports medicine clinic professionals are qualified to classify the 
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nature of injuries and have the benefit of access to investigative procedures to ensure 
validity of their responses. Without validation of the nature of injury of all cases         
reported by McMahon et al. (1993), no accurate conclusion can be drawn on             
differences between these two settings with respect to the nature of injury. 
 
Overall, it would appear that some differences exist when comparing sports medicine  
clinic data with junior club data. However, the limitations discussed above must be        
taken into account. Also, the study undertaken by McMahon et al. (1993) included         
football clubs participating under modified rules. Injured players presenting to sports 
medicine clinics who participated under modified rules could not be determined from           
the data available. Therefore, whether the difference observed between the two   
surveillance settings was due to differences in the proportions of players from each          
type of junior participation (i.e. modified rules vs. unmodified rules) cannot be            
determined. A difference between these two settings with respect to proportions of          
players participating in each type of junior football competition could also have affected 
the results of data comparison. 
 
11.5 OVERVIEW OF INJURY SURVEILLANCE IN FOOTBALL 
 
A complete epidemiological picture of football injuries requires information from all         
levels of football, all data sources, accurate participation data and exposure-adjusted         
injury rates for all levels of participation. This information provides an insight into the 
number of people who participate in football, the rates of injury of football participation, 
the pattern of injuries sustained and the types of injuries that require treatment in each         
of the formal treatment settings. At present, the sources of football injury data are few          
and have distinct limitations. 
 
Club-based injury surveillance on football injuries has the advantage of collecting and 
reporting exposure-adjusted injury rates if participation data is collected with injury         
data. From this, an understanding of which levels of football, which player positions         
and activities pose the greatest injury risk with respect to exposure can be gained. 
Additionally, the pattern of injuries sustained by each level of football can also be          
attained, including the more minor injuries that may not present for treatment at a             
formal setting but can still result in lost participation time. 
 
Differences exist between the published club-based studies with respect to the injury 
definition used, the qualifications of the person responsible for collecting the data,  
methods of calculating exposure-adjusted injury rates and the categories used to          
describe injury variables such as the nature and cause of injury. Additionally, 
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mechanism or cause of injury data is scarce, particularly from the elite and adult, 
community-level studies. All of these limitations prevent direct comparison of these  
studies and therefore, no conclusions can be drawn on the differences between each            
level of participation from the published information. The limitations in methodologies 
used by club-based football injury studies did not prevent comparisons with football         
injury data from sports medicine clinics. However, the varied reporting methods of the 
club-based studies did complicate and limit the comparisons that could be undertaken. 
 
It would appear, from the comparisons that could be undertaken, that the pattern of         
injuries presenting to sports medicine clinics is slightly different to club-based injury                  
data. The main difference shown was the lower proportion of head/neck injuries and 
concussions treated at sports medicine clinics and this was the only consistent finding 
across the elite, junior and adult community levels of football. This suggests that           
football injury data collected by sports medicine clinics is relatively representative of 
injuries that are reported by clubs, except for head/neck injuries. 
 
Ongoing and accurate injury surveillance within clubs at the lower levels of football         
would be ideal but, practically, is more difficult. Whilst elite clubs employ experienced       
and qualified medical staff, trained medical staff are relatively scarce at the lower levels         
of football. Therefore, the type of ongoing injury surveillance undertaken by the  
AFLMOA could really only be implemented in clubs that employ qualified medical staff 
and, as such, is not suitable for injury surveillance at the lower levels of football. 
Additionally, the cost of implementing this type of injury surveillance at the lower levels        
of football could be prohibitive as community-level and junior clubs have fewer         
resources than elite clubs. 
 
Any injury surveillance system used at the community and junior levels of football          
would need to be able to be utilised by sports trainers or first aid staff. Due to their        
limited injury knowledge, this could threaten the reliability and validity of injury data 
collected unless the trainers received appropriate training. Sports medicine clinics           
collect football injury data mostly from the junior and adult community-level football 
participation and demonstrate a pattern of presenting injuries similar to clubs.            
Therefore, ongoing surveillance in sports medicine clinics could provide continuous 
football injury information from the levels of football where club-based injury          
surveillance is more difficult. However, relying on sports medicine clinic data does not 
provide exposure-adjusted injury rates for monitoring over time. 
 
Injuries that require presentation at a formal treatment setting have an obvious and             
direct public health cost. Football and sports injury data from treatment settings is 
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necessary to both determine and monitor the usage of treatment settings by injured           
sports participants. Formal treatment settings also have the advantage of collecting          
data from all levels of football participation. Therefore, treatment settings are generally          
the only source of recreational injury information. Additionally, treatment settings have        
the benefit of being able to collect data on all sports, rather than just football. Through 
collection of injury data from all sports, the relative ranking with respect to frequency of 
football injury presentations compared to other sports can be determined. A ranking of         
this type can indicate which sports are resulting in the greatest public health cost.  
However, whilst treatment settings have the benefit of providing accurate injury 
information, exposure-adjusted injury rates cannot be calculated from data collected in 
treatment settings. As such, the relative risk of participating in football compared with 
other sports cannot be determined. This is the major limitation of data collected by 
treatment settings. 
 
Sports medicine clinics and hospital emergency departments represent the only          
sources of football specific injury data from treatment settings. Comparison of the          
sports medicine clinic data from football injury presentations with hospital emergency 
department data suggests that sports medicine clinics treat a different injury pattern to 
hospital emergency departments. In general, it appears that the data collected in           
sports medicine clinics sits below hospital emergency department data on the modified 
sports injury pyramid proposed by Finch et al. (1995), treating a broader variety of          
injuries but less severe injuries than hospital emergency departments. 
 
Ongoing information from both sports medicine clinics and hospital emergency 
departments can enhance the knowledge of football injury epidemiology as they collect 
data about different types of injuries that all require treatment. Injury surveillance in         
sports medicine clinics was specifically designed to collect information about sporting 
injuries which represents a major strength of sports medicine clinic data. Therefore,         
the categories used to describe variables and the information collected was directly           
related and relevant to the injured player’s sports participation and injury occurrence. 
Additionally, the sports medicine clinic injury surveillance demonstrated a very high 
capture rate (93%) suggesting that it is a reliable source of sports injury data. 
 
In contrast, hospital emergency department injury surveillance was designed for all             
types of injuries. Data is collected about any type of injury that presents to a hospital 
emergency department such as sports injury, traffic accident, drowning and poisoning 
incidents. Therefore, the information collected in this setting is very broad and not 
necessarily sport specific. This is a significant limitation of hospital emergency        
department data as the categories used to describe many of their injury variables are 
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very broad and do not describe the pattern of sports injuries well. This not only limits             
the comparison of hospital emergency department data with other data sources but             
also limits the use of this data in injury prevention activities. 
 
Information about football injuries from hospital admissions data would also be useful. 
However, hospital admission information is extremely limited due to the use of ICD 9 E 
codes to identify sports injuries (Finch et al., 1995). These codes do not allow specific 
sports to be identified and therefore, no football specific hospital admissions data are 
available for comparison with sports medicine clinics. 
 
An Australian Sports Injury Data Dictionary (ASIDD) has been developed to provide 
guidelines for injury data collection and classification in sport (Sportsafe, 1998). This         
was developed in an attempt to standardise the methodology of sports injury data 
collection. The differences between football injury data sources discussed highlights         
the importance of this issue. Core (i.e. essential), strongly recommended and  
recommended injury variables are described by the ASIDD. Current football sources 
reliably contain the majority of core variables such as age, gender, nature of injury and        
the body region injured. However, each source uses a different reporting method,            
which minimises the comparisons that can be made. Additionally, the core variable of 
mechanism of injury is not collected or poorly reported by club-based injury          
surveillance. 
 
With respect to the highly recommended variables by the ASIDD, football data sources         
are less consistent at collecting data about these variables. Sports medicine clinics            
collect data on the majority of strongly recommended injury variables such as the place                  
of injury and the use of protective equipment. Hospital emergency departments and                   
club-based data collections report data on very few of these variables. Overall, it would 
appear that sports medicine clinics provide the most complete source of football injury 
data. 
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12 LIMITATIONS, SUMMARY AND 
RECOMMENDATIONS FOR FURTHER RESEARCH 
AND INJURY SURVEILLANCE IN FOOTBALL 
 
The limitations of each individual data source of football injuries have been discussed 
throughout this thesis. However, in addition, a number of limitations of the research 
contained in this thesis exist and must be acknowledged. 
 
a)  Each source of injury data was collected over a different time period. Seasonal 
differences, rule changes, etc. could not be controlled for and therefore, may have 
affected the comparisons undertaken. 
 
b)  The geographical area for collection of football injury data also could not be  
controlled. Sports medicine clinics were potentially biased towards urban football 
participants whilst the injury cases from hospital emergency departments were 
collected in both rural and urban hospitals. 
 
c)  Sports medicine clinic, hospital emergency department, junior club-based and 
community-level club-based data were all from Victoria. Therefore, direct 
extrapolation of these results to all states of Australia is not possible due to the         
varying popularity of football between states. 
 
d)  The raw data of hospital emergency department presentations and club-based         
injury surveillance studies could not be accessed which limited the comparisons         
that could be made with sports medicine clinic data. 
 
Despite these limitations, the information contained in this thesis should prove useful to 
football bodies, injury prevention researchers and health professionals as it provides 
epidemiological data about football injuries presenting to sports medicine clinics for the 
first time. It appears that football is the sport most associated with injury presentation         
at sports medicine clinics which supports the findings of previously published hospital 
emergency department, general practice and sports medicine clinic injury surveillance. 
Together, the findings of this thesis and previous literature strongly suggest that         
football should be considered a high priority in the development of sports injury   
prevention strategies. 
 
The football injury data collected in sports medicine clinics is comprehensive according         
to the recommendations of Sportsafe (1998). In particular, sports medicine clinics are                
a good source of injury data from the lower levels of football participation which have      
been largely ignored with respect to injury surveillance and injury prevention research          
in the past. 
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Football injury data from sports medicine clinics highlights a number of priority areas for 
injury prevention research in this sport. Table 55 summarises the types of injuries or            
groups of players who should be considered for further research if progress into injury 
prevention in football is to be achieved and the public health costs of football injuries 
reduced: 
Table 55 Target areas for injury prevention research in football identified 
from sports medicine clinic data 
Recommendations 
a) The majority of injured football players presenting to sports medicine clinics are from 
community-level and junior football competitions and should therefore be considered a high 
priority group for further research into injury prevention. 
 
b) Injuries caused by body contact were the most common and therefore, the development of 
strategies to prevent body contact injuries is warranted. 
 
c) Lower limb injuries are the most common and therefore, a reduction in these could 
significantly reduce the prevalence and cost of football injuries. However, the large number of 
causes of lower limb injuries in football, shown by sports medicine clinic data, indicates a true 
injury prevention challenge as a number of countermeasures would need to be developed to 
counteract each of these causes. 
 
d) Less experienced players are most likely to sustain a severe injury. Therefore, this group of 
players could be targeted for injury prevention activities. 
 
e) Adult football players were also the most likely to sustain a severe injury and should be 
targeted for further injury prevention research. 
 
f) Overuse injuries were the most likely to require significant amounts of treatment. As such, 
effective prevention and management of these injuries could reduce the overall costs and 
treatment of football injuries. 
 
This thesis has also shown that sports medicine clinic football injury information 
complements other sources of football injury data well. A different pattern of football 
injuries to hospital emergency department and club-based injury surveillance is seen in 
sports medicine clinics. The addition of sports medicine clinic data enhances the 
understanding of the epidemiology of football injuries overall. As sports medicine          
clinics are a good source of community-level and junior football injuries, injury 
surveillance in these clinics should be ongoing due to the difficulties of implementing 
injury surveillance at the lower levels of football participation. Ideally, injury          
surveillance should be undertaken routinely at all levels of football and all treatment 
settings to provide ongoing epidemiological data to inform injury prevention activities           
and to evaluate their effectiveness. 
 
One of the major goals of this thesis was to determine the differences in injury patterns 
between the football injury data sources, identify any limitations in existing data and to 
make recommendations for future injury surveillance regarding football. The recent 
development of the ASIDD (Sportsafe, 1998) should be utilised when addressing these 
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recommendations to ensure consistency. Table 56 summarises the recommendations for 
injury surveillance in football that can be made from the results contained in this thesis. 
 
Table 56 Recommendations for future injury surveillance in football 
Recommendations 
a)  A standardised football injury surveillance methodology should be developed for clubs 
which includes a clear and consistent definition of injury (Gabbe et al., 1998). This 
definition of injury should include both training and competition injuries. Additionally, the 
definition should include an objective measure such as any injury resulting in lost match or 
training time. Injury definitions based on the amount of treatment are unlikely to be useful 
at all levels of football due to the variation in medical staff personnel across the levels of 
football and between clubs. A formal injury definition that can be used in all circumstances 
has not yet been developed (Sportsafe, 1998). 
 
b)  All sources of football injury data should use consistent categories to describe core injury 
variables such as body region injured, cause of injury and nature of injury. The categories 
used to describe the body region injured and the cause of injury described in the ASIDD 
could be utilised to ensure consistency. However, the nature of injury categories described 
in the ASIDD, although based on the National Data Standards for Injury Surveillance 
(NDSIS), do not provide options for a variety of common sports injury pathologies such as 
joint instability, bursitis, cartilage tear and enthesopathy. The categories used by the SMIS 
project may be more appropriate as they are very detailed and sports specific. 
 
c)  All sources of football injury surveillance should collect mechanism of injury data as this is 
essential for informing injury prevention activities (Gabbe et al., 1998). Additionally, the 
method of reporting injury mechanisms should be consistent across data sources. This 
could be achieved by utilising the categories for injury mechanisms described the ASIDD 
(Sportsafe, 1998). 
 
d)  Exposure-adjusted injury rates should be determined whenever possible as these are 
required to determine the injury risk of each level of football participation as well as to 
monitor the effect of the implementation of any injury prevention activities. A uniform 
method of calculating exposure-adjusted injury rates should be used which includes all 
football participation (i.e. training and games) (Gabbe et al., 1998). Collection of 
participation data from both training and competition in hours, over a specified time period 
(e.g. season) would be necessary to provide baseline information for injury rate 
calculations. 
 
e)  All sources of football injury information should collect and report information about 
playing conditions, ground conditions and the use of protective equipment where possible 
to assist in developing injury prevention strategies. The ASIDD provides categories for 
these variables and could be utilised by football injury surveillance (Sportsafe, 1998). 
 
f)  Injury surveillance should continue to be undertaken within elite clubs as this is a major 
existing source of football injury data. However, club-based injury surveillance at the lower 
levels of football should be encouraged, as this is where the majority of players participate. 
Development of a valid and reliable injury surveillance system that can be used by sports 
trainers and first aid people could assist the implementation of injury surveillance at the 
lower levels of football. Training of club trainers and first aid staff would be necessary to 
ensure that the data collected is valid and reliable. 
 
g)  Injury surveillance should continue in the settings that treat sports injuries and are currently 
undertaking injury surveillance such as hospital emergency departments and sports 
medicine clinics. In addition to this, hospital emergency department injury surveillance 
should address the issues of a lack of sports specific categories in injury variables if this 
setting is to maximise its role in the provision of sports injury data and information for 
injury prevention. The implementation of categories recommended by the ASIDD could 
assist in achieving this. 
 138
 
 
h) Injury surveillance should also be undertaken in other treatment settings such as general 
practice and allied health clinics to gain a more complete picture of football injury 
epidemiology. Data collected in these settings should be consistent with the data collected 
in other settings to enable comparison. 
 
 
In conclusion, considering the quality, sources and volume of available football injury  
data, the epidemiological picture of football injuries is far from complete. However, the 
sports medicine clinic data included in this thesis provides valuable insight into the               
pattern of football injuries and complements the existing data sources. Implementation          
of the recommendations made in this thesis on the basis of the data described should 
enhance the knowledge of football injuries, provide a good base of information for 
informing football injury prevention activities and a method of monitoring the  
effectiveness of implemented injury prevention strategies. 
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13 APPENDICES 
 
APPENDIX A The data collection form of the Sports Medicine Injury                      
Surveillance project 
 
APPENDIX B The full list of natures of football injuries presenting to sports                  
medicine clinics. 
 
APPENDIX C The full list of OSICS diagnoses of football injuries presenting to                     
sports medicine clinics. 
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APPENDIX A 
 
Data collection form of the Sports Medicine Injury Surveillance project 
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APPENDIX B 
Full list of natures of football injuries presenting to sports medicine clinics 
 
Nature of injury   No. of responses  % of cases 
 
Sprain (ligament/joint) 642 34.4 
Strain (muscle/tendon) 256 13.7 
Fracture 248 13.3 
Inflammation 205 11.0 
Contusion 197 10.5 
Dislocation  87  4.6 
Meniscal tear  74  4.0 
Laceration  57  3.0 
Subluxation  55  2.9 
Tendinitis  54  2.9 
Haematoma  51  2.7 
Chondral pathology  46  2.5 
Impingement  39  2.1 
Concussion  30  1.6 
Bursitis  27  1.4 
Stress reaction/fracture  18  1.0 
Intervertebral disc pathology  15  0.8 
Neural/neuromeningeal/duraldysfunction  14  0.7 
Joint stiffness  13  0.7 
Apophysitis/enthesopathy   9  0.5 
Joint pain/arthralgia   8  0.4 
Referred pain   7  0.4 
Degeneration/arthritis   7  0.4 
Muscle tightness/spasm   7  0.4 
Tenoperiostitis   6  0.3 
Fat pad pathology   6  0.3 
Infection   5  0.3 
Compartment syndrome   5  0.3 
Joint instability   5  0.3 
Osteitis/symphysitis   5  0.3 
Abrasion   4  0.2 
Muscle imbalance/weakness   3  0.2 
Bony bruise   3  0.2 
Organ trauma   2  0.1 
Spondylolisthesis/retrolisthesis   2  0.1 
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Pneumothorax 2 0.1 
Hernia 2 0.1 
Ganglion/cyst 2 0.1 
Effusion/synovitis 2 0.1 
Bone spur 1 0.1 
Cramp 1 0.1 
Haemarthrosis 1 0.1 
Loose body in joint 1 0.1 
Osteochondritis 1 0.1 
Vascularinjury 1 0.1 
Total 2226*   - 
* up to six natures of injury could be recorded for each case 
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APPENDIX C 
Full list of OSICS diagnoses of football injuries presenting to sports medicine clinics 
 
Diagnosis OSICS No. of injuries % of cases 
    code 
Knee medial collateral ligament KL3 125 6.7 
tear/rupture 
 
Lateral ligament sprain of ankle AL1 112 6.0 
Anterior cruciate ligament tear/rupture KL1  76 4.1 
Acromioclavicular joint sprain SJ2  69 3.7 
Patellofemoral joint pain KP1  56 3.0 
Hamstring strain/tear TM1  51 2.7 
Facial laceration/abrasion HK2  39 2.1 
Knee joint cartilage injury (unspecified) KC8  36 1.9 
Dislocated metacarpophalangeal or  PD1  36 1.9 
interphalangeal joint 
 
Fractured phalanx finger PF3  35 1.9 
Medial meniscus tear KC2  34 1.8 
Knee haematoma KH1  34 1.8 
Fractured rib(s) CF1  32 1.7 
Shoulder subluxation/chronic instability SU1  32 1.7 
Concussion HN1  29 1.5 
Lateral meniscus tear KC3  29 1.5 
Posterior cruciate ligament tear/rupture KL2  27 1.4 
Lumbar facet joint sprain/jar  LJ1  25 1.3 
Sprain metacarpophalangeal or  PJ1  25 1.3 
interphalangeal joint 
 
Rectus femoris strain TMR  24 1.3 
Haematoma of thigh TH1  23 1.2 
Fractured radius and/or ulna RF1  22 1.2 
Dislocated shoulder SD1  22 1.2 
Dislocated patella KD1  21 1.1 
Patellar tendinitis KT2  21 1.1 
Calf muscle strain  QM1  21 1.1 
Knee lateral collateral ligament  KL4  20  1.1 
tear/rupture 
 
Fractured metacarpal PF2  20 1.1 
Medial tibial stress syndrome QT1  20 1.1 
Knee joint sprain/jar KJ1  19 1.0 
Rotator cuff tendinitis/impingement or  ST1  18 1.0 
subacromial bursitis 
 
Ankle jarring or joint capsule sprain AJ1  17 0.9 
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Medial ligament sprain of ankle AL2 17 0.9 
Infrapatellar fat pad haematoma KH2 17 0.9 
Lumbar disc prolapse/disruption LC1 17 0.9 
Bruised shin QH1 17 0.9 
Fractured nose HF1 16 0.8 
Calf haematoma QH2 16 0.8 
Head/facial haematoma HH1 15 0.8 
Fractured fibula QF2 14 0.7 
Shoulder haematoma SH1 14 0.7 
Quadriceps strain/tear TM2 14 0.7 
Other hand or finger ligament tear PL2 13 0.7 
Ankle posterior impingement AT3 12 0.6 
Bruised ribs/chest wall CH1 12 0.6 
Adductor tendinitis GT1 12 0.6 
Lumbar haematoma LH1 12 0.6 
Avulsion fracture phalanx finger PG1 12 0.6 
Ruptured finger tendon PR1 12 0.6 
Fractured clavicle SF1 12 0.6 
Shoulder muscle strain SM1 12 0.6 
Costal cartilage/costochondral injury CC1 11 0.6 
Sternoclavicular joint injury CJ1 11 0.6 
Thoracic facet joint sprain DJ1 11 0.6 
Osteitis pubis GS1 11 0.6 
Knee articular cartilage damage KC1 11 0.6 
Shoulder joint sprain SJ1 11 0.6 
Adductor muscle strain/tear TM3 11 0.6 
Achilles tendinitis/retrocalcaneal bursitis AT1 10 0.5 
Fractured facial bone HF4 10 0.5 
Prepatellar bursitis KT6 10 0.5 
Patella instability KU2 10 0.5 
Whiplash/neck sprain NJ1 10 0.5 
Sprain ulnar collateral ligament of thumb PL1 10 0.5 
Fractured scaphoid WF1 10 0.5 
Sever’s disease AT2  9 0.5 
Ankle tendinitis (other) AT8  9 0.5 
Plantar fasciitis FT1  9 0.5 
Inferior tibiofibular syndesmosis sprain AJ2  8 0.4 
Ankle instability AU1  8 0.4 
Iliopsoas muscle strain GMP  8 0.4 
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Knee joint atraumatic effusion KP2 8 0.4 
Lumbar muscle strain LM1 8 0.4 
Acromioclavicular joint dislocation SD2 8 0.4 
Biceps femoris strain TMB 8 0.4 
lntraarticular fracture of radius WF3 8 0.4 
Ankle osteochondral lesion AC1 7 0.4 
Buttock haematoma BH1 7 0.4 
Sprained/jarred elbow EJ1 7 0.4 
Foot joint sprain FJ1 7 0.4 
Scalp laceration/abrasion HK1 7 0.4 
Iliotibial band syndrome KT1 7 0.4 
Cervical facet joint pain NP1 7 0.4 
Hand haematoma PH1 7 0.4 
Compartment syndrome QY2 7 0.4 
Pott’s fracture AF1 6 0.3 
Foot haematoma FH1 6 0.3 
Groin tendinitis (unspecified) GT8 6 0.3 
Lateral hamstring insertion tendinitis KTB 6 0.3 
Wrist joint sprain/jar WJ1 6 0.3 
Haematoma, hip region GH1 5 0.3 
Hip joint sprain/jar GJ1 5 0.3 
Knee joint chronic instability KU1 5 0.3 
Lumbar pain undiagnosed LZ1 5 0.3 
Hand/finger laceration/abrasion PK1 5 0.3 
Neuromeningeal dysfunction lower limb XN1 5 0.3 
Ankle joint degenerative arthritis AA1 4 0.2 
Ankle joint synovitis AP1 4 0.2 
Tibialis posterior or flexor hallucis AT7 4 0.2 
tendinitis 
 
Medial collateral ligament tear elbow EL1 4 0.2 
Pelvic avulsion fracture GG1 4 0.2 
Posterior inguinal canal deficiency GT2 4 0.2 
Fractured mandible HF3 4 0.2 
Fractured patella KF1 4 0.2 
Lacerated knee KK1 4 0.2 
Complication of knee joint surgery KO1 4 0.2 
Osgood-Schlatter’s syndrome KT4 4 0.2 
Quadriceps tendinitis/suprapatellar KT7 4 0.2 
bursitis 
Knee tendinitis/bursitis (other) KT8 4 0.2 
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Medial hamstring insertion tendinitis KTS 4 0.2 
Cervical disc prolapse NC1 4 0.2 
Abdominal trauma to internal organs OO1 4 0.2 
Fractured tibia and/or fibular GF1 4 0.2 
Carpal ligament tear WL1 4 0.2 
Radial epiphysis lesion/carpal stress WS1 4 0.2 
fracture 
 
Ankle joint problem (other) AZ1 3 0.2 
Piriformis syndrome BN1 3 0.2 
Dislocated elbow ED1 3 0.2 
Fractured head of radius/olecranon EF3 3 0.2 
Elbow haematoma EH1 3 0.2 
Fractured metatarsal FF2 3 0.2 
Heel fat pad bruise FH3 3 0.2 
Stress fracture midtarsal bone FS1 3 0.2 
Stress fracture metatarsal FS2 3 0.2 
Tibialis posterior insertional tendinitis FT7 3 0.2 
Hip joint osteoarthritis/avascular necrosis GA1 3 0.2 
Hip chondral lesion GC1 3 0.2 
Groin muscle strain (unspecified) GM8 3 0.2 
Trochanteric bursitis GT4 3 0.2 
Groin pain undiagnosed GZ1 3 0.2 
Sprain temperomandibular joint HJ1 3 0.2 
Eye injury/trauma HO1 3 0.2 
lntraarticular knee fracture KF2 3 0.2 
lnfected knee joint KI1 3 0.2 
Hamstring tendinitis/bursitis KT3 3 0.2 
Knee joint haemarthrosis (internal KZ2 3 0.2 
derangement) 
 
Spondylolisthesis LB1 3 0.2 
Lumbosacral nerve root impingement LN2 3 0.2 
Chronic lumbar facet joint pain LP1 3 0.2 
Sprained superior tibiofibular joint QJ1 3 0.2 
Soleus muscle strain QMS 3 0.2 
Medial gastrocnemius strain QMM 3 0.2 
Leg tendinitis (other) QT8 3 0.2 
Forearm haematoma RH1 3 0.2 
Avulsion fracture of shoulder SG1 3 0.2 
Shoulder ligament sprain/tear SL1 3 0.2 
Wrist haematoma WH1 3 0.2 
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Ankle haematoma AH1 2 0.1 
Ankle tendon strain AT8 2 0.1 
Ankle extensor tendinitis AT5 2 0.1 
Peroneal tendinitis AT6 2 0.1 
lschial bursitis BT1 2 0.1 
Thoracic extensor muscle strain DM1 2 0.1 
Chronic thoracic facet joint pain/stiffness DPI1 2 0.1 
Sprained toe FJ2 2 0.1 
Foot ligament sprain FL1 2 0.1 
Hip flexor muscle strain/tear GM1 2 0.1 
Distal rectus abdominus strain GMR 2 0.1 
lliopsoas tendinitis/bursitis GT3 2 0.1 
Headache/pain undiagnosed HZ1 2 0.1 
Knee joint degenerative arthritis KA1 2 0.1 
Knee osteochondritis KC4 2 0.1 
Knee arcuate ligament tear/sprain KL5 2 0.1 
Stress fracture pars interarticularis LS1 2 0.1 
Neck haematoma NH1 2 0.1 
Cervical nerve root compression/stretch NN1 2 0.1 
Neck spinal injury NN2 2 0.1 
Abdominal muscle strain OM1 2 0.1 
Bennett’s fracture PF1 2 0.1 
Finger joint chronic synovitis PP1 2 0.1 
Hand tendinitis (unspecified) PT2 2 0.1 
Chronic instability finger or thumb joint PU1 2 0.1 
Lacerated calf QK2 2 0.1 
Stress fracture tibia QS1 2 0.1 
Stress fracture fibula QS2 2 0.1 
Deep venous thrombosis QV1 2 0.1 
Distal medial hamstring strain TMT 2 0.1 
Other fractured carpal bone WF2 2 0.1 
Biomechanical fault/alignment problem XY8 2 0.1 
Fractured talus or calcaneus AF2 1 0.1 
Chip/avulsion fracture of ankle AG1 1 0.1 
Medial calcaneal nerve entrapment AN2 1 0.1 
Sinus tarsi syndrome AP3 1 0.1 
Achilles tendon rupture AR1 1 0.1 
Stress fracture calcaneus or talus AS1 1 0.1 
Ankle anterior impingement AT4 1 0.1 
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Ankle pain undiagnosed AZ1 1 0.1 
Avulsion fracture ischial tuberosity BG1 1 0.1 
Gluteal muscle strain/tear BM1 1 0.1 
Sacroiliac joint pain BP1 1 0.1 
Sacrococcygeal pain BP2 1 0.1 
Gluteal tendinitis/enthesopathy BT2 1 0.1 
Pneumothorax/haemothorax CO1 1 0.1 
Fractured thoracic spinous/transverse DG1 1 0.1 
process 
Scheurermann’s disease DT1 1 0.1 
Chondral lesion elbow EC1 1 0.1 
Fractured condyle of humerus EF2 1 0.1 
Elbow avulsion fracture EG1 1 0.1 
Elbow joint impingement ET4 1 0.1 
First metatarsophalangeal joint FA1 1 0.1 
degenerative arthritis 
 
Other foot joint degenerative arthritis FA8 1 0.1 
Tarsal coalition FB1 1 0.1 
Fractured phalanx foot FF3 1 0.1 
Foot muscle strain FM1 1 0.1 
Morton’s neuroma/Joplin’s neuritis FN1 1 0.1 
Foot bursitis (unspecified) FT8 1 0.1 
Hip muscle strain/tear (unspecified) GM8 1 0.1 
Nerve entrapment, groin region GN1 1 0.1 
Hip joint synovitis GP1 1 0.1 
Abdominal insertion enthesopathy GT2 1 0.1 
Knee neuralgia KN8 1 0.1 
Knee synovial plica KP3 1 0.1 
Knee tendon rupture (other) KR8 1 0.1 
Popliteus tendinitis/strain KT5 1 0.1 
Knee pain undiagnosed KZ1 1 0.1 
Fractured lumbar transverse/spinous LG1 1 0.1 
process 
 
Lumbar region ligament sprain LL1 1 0.1 
Stable cervical fracture NF1 1 0.1 
Cervical fracture (other) NF8 1 0.1 
Neck muscle strain NM1 1 0.1 
Neck pain undiagnosed NZ1 1 0.1 
Abdominal haematoma OH1 1 0.1 
Abdominal oblique muscle strain OMO 1 0.1 
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Hand cartilage injury PC1 1 0.1 
Hand/finger infection PI1 1 0.1 
Neurapraxia finger PN8 1 0.1 
Dislocated superior tibiofibular joint QD1 1 0.1 
Lacerated shin QK1 1 0.1 
Baker’s cyst QP1 1 0.1 
Calf muscle cramps QY1 1 0.1 
Lower leg pain undiagnosed QZ1 1 0.1 
Forearm muscle strain RM1 1 0.1 
Fractured scapula SF2 1 0.1 
Fractured neck of humerus SF3 1 0.1 
Biceps tendinitis ST2 1 0.1 
Fractured shaft of femur TF1 1 0.1 
Vastus muscle strain TMV 1 0.1 
Sciatica (unspecified) TN8 1 0.1 
Hamstring spasm/cramp TY1 1 0.1 
Wrist avulsion fracture WG1 1 0.1 
Wrist joint stiffness WP8 1 0.1 
Wrist ganglion WT2 1 0.1 
Postural syndrome QY8 1 0.1 
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